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Established 1842 


Farm Machines 

of Outstanding 
Quality— 
Tractors 
Threshers 
Combines 

Skid Engines 
Hay Balers 

Silo Fillers 

Grain Drills 
Field Tillers 
Grand Detour 

and E. B. 

Plows and 

Tillage Tools 
Grain Binders 
Haying Machinery 
Corn Machinery 
Cotton Machinery 
Manure Spreaders 
and Other Machines 
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The men ametieitiintin 


HE old idea of economy was to do without 

conveniences. The new economy makes 

use of them to save labor, time and money when- 
ever possible. 


There are twice aS many tractors on farms 
today as there were six years ago, and other 
machines for economical production are coming 
into constantly increasing use. This is the most 
significant development in Agriculture today. 


It means that farmers are changing over to the 
best practices, reducing production costs, saving 
on power and labor, using the most efficient 
equipment they can buy. A reorganization of 
Agriculture is taking place, based upon the new 
economy—that lower production costs and greater 
output per worker are the best guarantees of pro- 
fit in farming. 


It is interesting to note that Case machines, 
with 85 years of experience behind them, stand 
today at the forefront of the movement for a bet- 
ter paying Agriculture. 


J. I. CASE T. M. CO., Inc. Dept. M58 Racine, Wis. 
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er b een build quality into your products to 
i insure many seasons of profitable farming. 
You use Hyatt Roller Bearings to preserve 
that quality and prolong smooth, trouble-free 
performance. 


Hyatts save power by minimizing friction, | 
a . and extend equipment life wherever employed 
aaa through their ability to absorb shocks and 
ome strains which usually are passed on to the 
surrounding mechanism. 


and considering bearings, remember that the 


| 
When you are designing new equipment a 
Hyattway is always the Right Way. } 


Call freely on our bearing engineering 
resources. 


HYATT ROLLER BEARING COMPANY 4 
Newark Detroit Chicago Pittsburgh Oakland 


ROLLER BEARINGS : 
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Preventing Erosion of Farm Lands by Terracing 
By C. E. Ramser’ 


OIL erosion is due chiefly to the free movement of water 
S over the ground surface. If most of the rain water were 

absorbed by the ground upon which it fails, erosion would 
be greatly reduced. It is obvious, therefore, that in order 
to prevent or reduce erosive action, the soil must receive 
treatment that is conducive to the admission and the storage 
of large quantities of rain water, and methods must be em- 


ployed to reduce the velocity and thereby the transporting 
and erosive power of the run-off water. 


Since the storage capacity of the soil depends upon its 
porosity, any treatment which results in an increased porosity 
of the soil will reduce erosion materially. This porous con- 
dition can usually be obtained by deep plowing and the 
thorough incorporation of organic matter in the soil. Methods 
of subsurface drainage which lower the ground water level, 
improve the porous structure of the soil and increase its 
capacity to absorb surface water. The treatment of cover 
such as seeding land to meadow or pasture, growing timber 
and planting cover crops tend to check and diminish erosion. 
Other methods which retard the flow of the water and con- 
duct the excessive run-off from the field with a reduced 


amount of erosion are subsoiling, contour plowing, and ter- 
racing. 


It is the purpose of this paper to deal only with the pre- 
vention of erosion by means of terracing, but since all of 
the methods of prevention enumerated in the foregoing tend 
to mitigate the destructive effects of erosion, some of them 


should invariably be used in conjunction with terrace sys- 
tems. 


According to the earliest practice, terracing consisted of 
building up the surface of the land in a series of level areas 
resembling stair steps, the intervals between the risers being 
horizontal and the riser itself being vertical or nearly so. 
This type of terrace has long been used extensively in 
Europe, Asia and South America and is still being used to 
a considerable extent in the southeastern part of the United 
States. It is known generally as the bench terrace (Fig. 1). 
Strictly speaking this is the only true terrace, but the word 
“terrace” in this country is applied also to ridges of soil 
thrown up and located in such manner as to prevent the 
rapid flow of water down the slope. 


The bench terrace has never become generally popular 
with the farmer because of the difficulty of moving farm ma- 
chinery from one bench to another; the necessity of culti- 


*Paper presented at the annual meeting of the American Sucicty 


of Agronomy, at Washington, D. C., November, 1928. Published 
by permission. 
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Fig. 1. Bench terraces 


vating each bench separately; the loss of the land occupied 
by the uncultivated embankment; and the growth of weeds 
and grass on the embankment, which robs the adjacent cul- 
tivated soil of its plant food and tends to seed the entire 
field to weeds and objectionable grasses. These objections 
are sufficient to militate against the use of the bench terrace 


except on steep slopes where no form of cultivable terrace 
can be employed. 


Since the introduction of the broad-base ridge terrace, 
which can be cultivated, the bench terrace has been rapidly 
disappearing on all lands of moderate slope. This terrace is 
generally known as the Mangum terrace and was originated 
and developed by P. H. Mangum about 45 years ago on his 
farm near Wake Forest, North Carolina. In Fig. 2 is shown 
a view of a field of Mangum or broad-base ridge terraces. 
These terraces are built from 15 to 25 ft. broad at the base 
and from 15 to 24 in. high. The entire terrace is cultivated, 
leaving no waste land in the field. The original Mangum 
terrace was built with fall along the terrace to carry off the 
run-off water in a broad, shallow channel at a low non- 
eroding velocity. In Fig. 3 is a view taken immediately after 
a rain showing water flowing off in a broad, shallow channel 
of a broad-base, graded-ridge terrace. This terrace is some- 
times laid out level and the rain water that falls on the 
slopes between the terraces is collected and retained in the 
channel of the lower terrace until it evaporates, sinks into 


the soil, or finds its way slowly to an outlet at the end of 
the terrace. 


In all terraced fields some’ washing is bound to occur on 
the slopes between the terraces. The richest soil particles 
washed from the surface of the slopes are deposited in the 
terrace channel. If the terrace has fall, part of this soil is 
carried off the field by the run-off water. From this it is 
apparent that a terrace should have no more fall than is 
absolutely necessary and where conditions will permit, it 
should be laid out level. The level terrace is particularly 
adapted for use on lands with deep, porous soils capable of 
absorbing large quantities of water. 


The most popular and most widely-used terrace in this 
country is the broad-base, graded-ridge terrace; the terrace 
with fall. Its popularity as compared with the level terrace 
is due principally to the fact that it is adapted for use on 
most types of soil, can be spaced farther apart, and is less 
subject to overtopping during heavy rains. In the minds 
of the great majority of farmers these advantages apparent- 
ly outweigh the fact that the level terrace is a greater con- 
server of the soil, since practically none of the soil or applied 
fertilizer is allowed to escape from the surface of a level- 
terraced field. 


Fig. 2. Broad-ridge terraces 
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Fig. 3. View showing water fiowing off in a broad, shallow. channel 
of a broad-base, graied-ridge terrace 


Owing to the more general use of the broad base, graded- 
ridge terrace, the limited leagth of this paper. will be devoted 
to a discussion of the design and construction of this type 
of terrace. The principle involved in the design of a graded 
terrace is that the size and grade of the terrace channel 
be such that it will conduct the run-off water to a drainage 
outlet at a low non-eroding velocity and without the possi- 
bility of the water overtopping the terrace. The rainfall 
being the source of the run-off, a knowledge of the amount, 
intensity and duration of the rainfall is essential to the 
satisfactory design of a graded terrace system. 


From a study of the U. S. Weather Bureau records of 
intense rains for short periods, the rainfall intensity curve 
shown in Fig. 4 was prepared. It is believed that this 
represents quite closely the rainfall intensities of short dura- 
tion that should be employed in the design of a graded ter- 
race. The horizontal scale in this figure represents the 


duration of rainfall in minutes and the vertical scale, the — 


intensity or rate of rainfall in inches per hour. From this 
curve it is seen that the intensity of a rain of very short 
duration is considerably greater than for a comparatively 
long duration. For example, the rate of rainfall for a rain 
lasting 5 min. is 9 in. per hr. and for one lasting 15 min. 
is only 5 in. per hr. 

The maximum rate of run-off or discharge in a terrace 
channel occurs when every part of the drainage area between 
the terraces is contributing to the discharge. This takes 
place when the rainfall continues during the time required 
for water to travel from the furthest point at the upper end 
of the drainage area to the lower end at the mouth of the 
terrace channel. This interval of time is known as the time 
of concentration for the terrace. From this it is seen that a 
short terrace with a time of concentration of 5 minutes 
would be designed to provide for a rate of rainfall of 9 inches 
per hour and a longer terrace with a time of concentration 
of 15 minutes, for a rate of 5 inches per hour. 


The next step in the design is to estimate the percentage 
of rainfall that runs off or the part of the rainfall that 
reaches the terrace channel. This depends upon, the nature 
of the soil, the surface cover, the slope of the land, and the 
intensity of the rainfall. The limited length of this paper 
will not permit a detailed discussion of these various factors, 
but: an effort will be made’to show that terraces should be 
designed for rains of maximum intensity and for a large 


percentage of the rainfall running off.. The results of experi- 
ments by the U. S. Department of Agriculture on small agri- 
cultural areas in western Tennessee showed that for a rain 
falling at the rate of 3.5 inches per hour for a 12-min. peri- 
od, 85 per cent of the waier ran off, end for a rainfall of 


Fig. 5. Cross section of two adjacent broad-base, graded-ridge 


terraces 
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Fig. 4. Rates of rainfall for short periods- for which graded 


terraces should be designed 


1.41 inches per hour for a 17-minute period only 43 per cent 
ran off, all other conditions that affect run-off on the drainage 
area at the time of these two rains being practically the 
same. These measurements were made on a hilly drainage 
area of 112 acres devoted to the growth of corn, cotton, 
meadow, and timber. Some of the most badly eroded por- 
tions of the watershed were abandoned and grew up in weeds. 

With reference to the amount of erosion caused by heavy 
rains, experiments ‘conducted. by: the Missouri Agricultural 
Experiment Station near Columbia, Missouri, on small plots 
with a slope of 3.68 per cent showed that the sixteen heaviest 
rains out of 256 rains producing run-off during a period of 
6 years caused more than 50 per cent of the erosion. Simi- 
lar experiments made by the U. S. Department of Agriculture 
near Raleigh, North Carolina, on plots with a 9 per cent 
slope’ showed that the heaviest rains which amounted to 
one-tenth of all rains producing run-off caused two-thirds of 
the <otal amount of erosion. | 

From the foregoing it follows that terraces in order to 
be most effective against the ravages of erosion should be 
designed for the most intense rains that occur and to provide 
for the removal of run-off equal to a high percentage of the 
water from such intense rains. 

An examination of many terraced fields with average soils 
revealed that not much noticeable erosion occurred on slopes 
between terraces for a vertical spacing of 3 feet on a slope 
of 5 feet in 100 feet, 4 feet on a slope of 10 feet in 100 feet, 
and 5 feet on a slope of 15 feet in 100 feet. Where the soil 
is extremely susceptible to erosion, it is believed that these 


ARRROERR SR RHE FS, 
KEREESBRBAREAY w 
MEER EGR ERSED* CS 
RGGRRRREEB™ AP A 
Soeeenee Avan 


= 
~ 


~ 
= 


> 
. 


° 
© 


2 
® 


s 
“ 


» 
nw 


e® 
x 
* 
& 
od 
7 
kel 
. # 
Ng 
ACS 
2 
NEN 
eh 
\ 
a 


Grade of Terrace in Feet per Hundred 
.~) 
na 


pee pt} | Pt 
< cs :2 


300 900 1200 1800 
Length of Terrace in Feet 


Fig. 6. Curves showing required grades for different land slopes, 
terrace lengths, and vertical spacings for variable-graded terraces 
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Fig. 7. (Left) Series of reinforced concrete dams built to prevent erosion in roadside ditch. 
seeded to grass to prevent erosion 


spacings should be reduced one-half foot. On the other 
hand, if the soil contains considerable humus and is not 
easily eroded, the spacings should be increased one-half 
foot. Field examinations of a great many terraces also 
showed that not much erosion occurs in terrace channels 
where the fall does not exceed 6 inches in 100 feet. It is 
advisable, in designing a terrace never to ‘exceed 6 
inches in 100 feet, since the velocity of the run-off water 
increases with the fall and the amount of soil particles re- 
moved from the field by the run-off water increases with the 
velocity. The proper grade and vertical spacing of terraces 
are subjects worthy of careful investigations. S. H. McCrory, 
chief of the Division of Agricultural Engineering of the U. S. 
Department of Agriculture, contemplates the inauguration of 
such investigations in the near future. 

In Fig. 5 is shown a cross-sectional drawing of two adja- 
cent broad-base, graded-ridge terraces. The line a-b indicates 
how high the water in the terrace channel may rise before 
overtopping the terrace. The height of the terrace on a 
certain slope gives the channel a certain cross-sectional area 
and with this cross-sectional area, a certain fall is required 
to remove the run-off water. Hydraulic formulas based on 
experimental data are employed to compute the fall required 
for a terrace, the cross-sectional area of the channel and 
volume of run-off water being known, and were used in the 
construction of the curves shown in Fig. 6 for use in choos- 
ing the fall required for a variable-graded terrace. Variable- 
graded means that the fall of the terrace is increased at 
intervals along the terrace to accommodate the continually 
enlarging discharge from the increasing size of the drainage 
area. Such a terrace is superior to a terrace with uniform 
grade since it removes the water with less erosion and trans- 
portation of the soil particles, and with less liability of the 
terrace being overtopped near the lower end due to the 
piling up or concentration of the run-off water. Giving the 
terrace less fall near the upper end tends to store or hold 


back the upper water until the water below has had time 
to flow off. 
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Fig. 8. (Right) Terrace outlet in draw, 


An examination of the curves in Fig. 6 shows that the 
grade increases with the length of the terrace. In laying 
off a variable-graded terrace, a good practice is to increase 
the grade every 300 feet. For example, if it is desired to 
lay off a terrace on a 10 per cent slope, 1200 feet long and 
with a vertical spacing of 4 feet, then, from the middle 


curve in Fig. 6, the grade in feet per 100 feet would be as 
follows: 


Station 
From To Grade in feet 
ft. ft. per 100 feet 
0 300 0.05 | 
300 600 0.14 
600 900 0.27 
900 1200 0.45 


It is seen from this table and from the curve that the 
grade of a variable-graded terrace for the first 300 feet is 
small. - Short terraces can be laid out practically level on 
any type of soil since the height of the water in the terrace 
channel creates sufficient fall-to carry off the water. 


In planning a system of terraces it is first necessary to 
locate suitable places for the disposal of the run-off water. 
Natural water courses make the best outlets. Unfortunately 
they are not always available since the disposal of the water 
is often limited to the field being terraced. In order to make 
the most advantageous use of natural drainage outlets 
and avoid the possibility of gullies developing at property 
lines, it is often advisable for neighboring farmers to co- 
operate in terracing adjoining fields. 


Terraces are often made to terminate at roadside ditches. 
If the ditches are not protected in some way considerable 
washing generally occurs causing injury to the road. Ero- 
sion in roadside ditches can be prevented by means of low 
dams of brush, logs, rock or concrete. In Fig. 7 is shown 
a series of low concrete dams built in a roadside ditch to 
prevent erosion. 


Sometimes it is found necessary to use a natural draw 
in a field as a terrace outlet. Where this is done the draw 
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Fig. 9. (Left) Drop-inlet and earth soil-saving dam. Fig. 11. 


(Above) Homemade wooden V-drag widely used in the State of 
Texas for throwing up terraces 


” 


aa 


>< 


oa aoe aoe sm Gh ae Se.) Re See a eee } a gs 
cen . ee er ieeeee ome tae al a: Eee! : ie: ‘ or 
ase x me! Ber eens) ‘ eee oe ‘ae = eee pS Caeiercs Bee dni Sie : eres Be 5, ‘ : a e 
pee a. * ¢ 
j 
A, 
; + 
| — - a en eee geoegangncos sess x — ’ a . v 
. 3 ; a ee : s eee : Re é + 3 : % 
’ : sae: . . ates g: % = 3 Fb! Ss e 7 i j ey - ig 4 % a , ANY 
j E | SEL ee : 4 eo : : : eee rs : be 
% a4 a a ee E ‘Ge ee he SS ‘ he ee ee * é a é i . 
| — a ee a 2 iz i. roe oe Fe oe ” 
TST ee a ee i eh 05 
§ a Ge aa i: Seer i 4 eg ae ~  ees ea ae bt Vines cate cong a see.” t Ie 
7 ce oa ee: ES, ai ie ym ee - eee a4 ae Ge ATO Tg BO Biobeg Meigs Rg " mal bas oso = 
: By VETS Bad See ee pee ~~ eet iret a aa ght ME ag pe Eo 4 3 
y Se Saat tg ae wee ea ek le xO hal a Pe ent ge Pad sci ple, a 4 ii Se 
3 | - My, a: Pe : a ay ey, aes e aie oe ee Ce ig Meee on: tg Be: ote Dee sg % aie sie 7 sa o ae heg ca ~ Pi aS O DP ~ 
; yea ee Se ee A EME, ce tt gg MP go a nae ie at tee ee 
ag ia se ee NN og eg ae Me ge ee eee ce Sa 
ee ee eae, ee i ee Miele ae Oat al ges ee ea iy ge ve 
e eee oe aie POF I ae, ae i Goce BR we es ae er sips aig 
: nt ee, oe ar yep gs oe ee eM Cen, es oe inde agp SS pies” i I: 
ON EG oat te ee OO! ee Me ie cle tale Ad f 
a SE et 0, al | er See ote Bese, at, COS Oe Cae ee ee Pie ie ee ee 
- ei cee a ae i a agi A Lee at, ‘ gh OO a Soe me haha! Meds ek Se "Pg, 
, ee Re GAPE Oo Ba a, tees CO hee” es BR be? x Laan eat i ie o*,. 
1» a a Pe Be ag i ae ee bee 
a ge ee es Ll lll i OO Te et ae md Bi 
we tins at te Relea Si ae i a ee a OR ee ee ey yp ee IE ON, EE OE i ly - . 
oe See ee ee ee _ ai del or eae » 
RR. ee ee ee OS I ee ee eee Pe ie ‘ a ; 
es Be eel MM Tate SM ee Pe ee Se My emi. ee 
ei ap, SE GE Ty ol a a ee ieee +g ee ot oo het lee > 
ce eel as uc, «TERS Sk eres aoe is 
, a re a ee ee eg ae 5 hn SST ee 
a. 4 : De RE tS a on Ta ey ee S a aa ‘ 
ag sae Ft OE os SE a ica 
4 S 
¥ ¢ 
E af : 
ee - 
ee ; 
| 4 
‘ 
; 
e 
f 
‘ . 
| ee : 
4 , 
Ap 
ee , 
i et 
—— oor — < ee 
| Bank of Cully" eecics Far more! 
\\ es 
esse) or . \ % 
| § ee == 4 \ . \\ « ona aaa Dias tecctnyatecapeieaniaanapaveneincan ira RO coca sas ian apeesetlcarenas tev oneicnaene + $ 
=|, Aware ———— — he NAR “etc?! ales 
ee tees RR ; me AQ \\\\ Drop 2472" 
HO AE: SEDIMENT: 31 W AR KK \; ee . 
\\ a i Atom KY \ \ iN \ NOMA ° a 8 MFT ; 
: Pug SS UN sewer Pipe. \\2 \ WMO srr D> >’, \ craces & stander ar y ” _ullia 4 * 
re 010 \ 3 ‘ y ra 
‘A y AY ‘ . 
; CROSS SECTION a J” > — Bolted bo 210s midmray i 
3 Op wo between Yop and bottom . 
l Ih \ BY ite pig 
(| Mi nr * ts 
: we > On 
{> Sze gu -Hadapangag 2 es 
! au, es i 
600 Posts j AN : 
HH) Hi | | 
A a 
-— PLAN ee 
ces ‘ 
; 
<3 ie, ees Oe mos os tgs F ra -< > ees, a a. x * FS 4 
ao eee at sige ate as gallant yD -- aealaes Ses ae | ce res Zi Sry o eae i 
aS Poe eS Sa ale — ere ae eich l a, LA tii agi BS A : heey 
Teac, &3 = ; Pema ee” Se odie eo, eS tee a SOR ee foie lye Ta et Me? u 5 r A 
= eae | i ea mea ae TS Seeger et aaa Se eae 2 | eas. ea! . ; Bae hed 
bal ate a SSeS Goro Se & eae ee ts 2 OR is rater ee Pg suit o 
Bete a ite Bec kaer s+ eV) eee Be ee eae S Sot Ns Ieee eee Sh te ; us r Mats 
are Gea ome ek Sf 8 AI (Mp Loi SoS SE costs desc nl a s n ‘ +. s whey. ¥ Ae 


i 


372 AGRICULTURAL 


WUUUULUULLGANENNNANRUELDOGUUUUUUUUUULUONGL4 SUGQENDERGUURDUUULUUGTUUULLAUUOGQUOEONEEREELEREOUUUOUUOUUUAAAUANTNTONTRGERESTTD spc 
PS ee 


. s 


Fig. 10. (Left) Farm level and 
rod widely used in laying off 
terraces 


Fig. 12. (Right) A steel ditcher 
and terracer 


MCT 


should be seeded to grass as shown in Fig. 8, or some other 
means should be employed to prevent the erosion of a deep 
gully. The soil-saving dam can be used to advantage in draws 
and deep gullies to prevent and check erosion. (Fig. 9). 
The run-off water is caught and stored above the dam, the 
soil particles in the water settle to the bottom and the water 
passes down through the vertical inlet pipe and through the 
dam by way of the horizontal pipe shown in Fig. 9. 

In planning a system of terraces it should be remembered 
that a terrace is designed to remove the water from a limited 
area above and when this area is exceeded the stability of 
the terrace is endangered. A quite common cause of the 
failure of terrace systems is due to making the upper terrace 
in a field drain too large an area. As a result the upper 
terrace is usually broken during the first heavy rain and a 
large volume of water rushing down the slope breaks all 
terraces below. Failure to build terraces to the required 
height and cross section at crossings of draws and gullies is 
also a very common cause of breaks in terraces. 


Various kinds of homemade instruments are employed in 
laying off terrace lines such as the A-frame with plumb bob 
and spirit level, but unless great care is exercised by the 
operator the results are invariably poor. A cheap form of 
spirit level, shown in Fig. 10, is widely used for laying off 
terraces and, in the hands of an experienced operator, very 
good results are obtained. The best results, however, are 
obtained with an engineer’s level. 


Implements most generally used in the construction of 
terraces are the plow and the V-shaped drag or steel ditcher. 
In Fig. 11 is a plan view of a terrace drag widely used in 
the State of Texas and in Fig. 12 is a view of a steel ditcher. 
The disk plow and the ordinary road grader are very often 
used in constructing terraces. 


One quite common method employed in building terraces 
consists of backfurrowing a strip four furrows wide. The 
V-drag or steel ditcher is then used to move the dirt towards 
the center of the strip and as high as possible. The plowing 
is then continued and the best results are obtained where 
each round with the plow is followed by the V-drag or ditcher. 
This process is continued urtil the terrace is made 15 to 25 
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Fig. 13. (Left) View of nearly completed broad-base, graded-ridge terrace. Fig. 14 (Center) Several rows of cotton growing on a broad- 
Fig. 15. (Right) View showing rows crossing obliquely a broad-base, graded-ridge teriace 


base ridge terrace. 
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feet broad at the base. A view of a freshly bullt broad base 
terrace is shown in Fig. 13. 


The old maxim, “What is worth doing at all is worth do- 
ing well,” is particularly applicable to terracing work. If 
there is not time to terrace all of a field well it is far better 
to terrace the upper part properly than the whole field poorly 
since a break in an upper terrace results in serious damage to 
the field and all terraces below. Poorly terraced fields with 
glaring. examples of bad breaks and accompanying gullies 
are no doubt largely responsible for the prejudice against 
terracing existing in the minds of many farmers. 

Terraces require considerable care and attention during 
the first year before the loose soil has had time to settle 
thoroughly. All apparently weak places should be visited 
after every heavy rain and any breaks should be immediately 
repaired. It is advisable not to cuitivate terraces the first 
year but to seed them to some sort of cover crop. 

In cultivating a terrace as much of the soil as possible 
should be thrown toward its center. The best results are 
obtained where the rows are run parallel with the terrace. 
At first usually one row is planted on top of the terrace, 
but as the terrace grows broader several rows may be planted 
on the terrace as shown in Fig. 14. Where large machinery 
is used and it is difficult to follow the terrace line, the rows 
may be run at an angle across the terraces, if the land is 
not too steep as shown in Fig. 15. Where this practice is 
followed the terrace must be thrown up at least once a year 
to maintain its height. 


In some sections of the country the opinion seems to pre- 
vail that successful soil conservation can be accomplished 
by proper farming methods and the growth of winter cover 
crops. In the erosion investigations formerly referred to, it 
was found that about 29 years would be required to wash 
away seven inches of soil on a bare uncultivated plot, and 
56 years on a corn plot in Missouri; and 47 and 73 years, 
respectively, on similar plots in North Carolina. In the 


Missouri experiments one-half of the erosion occurred during 
the two months of August and September, and in North 
Carolina 75 per cent occurred during the summer months. 
F. O. Bartel, associate drainage engineer of the U. S. Depart- 
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ment of Agriculture, who conducted the experiments in North 
Garolina, states in his progress report that, “By far the 
greater amount of erosion occurs during the summer months 
when the land is being cultivated. The results appear ‘to 
prove that any system of cover crops will be only partially 
effective in stopping erosion unless it is carried through the 
summer. In order to stop the heavy loss during the summer 
where cultivation is being practiced it seems evident that 
protection by terraces will be the only possible solution.” 


Terracing was first extensively practiced in the south-_ 


eastern states. Since about 1915 the practice of terracing 
has been coming rapidly into favor in states west of the 
Mississippi River, and today perhaps the best terracing 
methods are employed in the states of Texas and Oklahoma. 
That terracing is regarded as important and essential to the 
maintenance of land values in Texas is exemplified by the 
following extract taken from the loan agreement of the Fed- 
eral Land Bank of Houston, Texas: 
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“It is agreed that during the term of this loan that the 
land herein described shall be at all times protected from 
deterioration by washing or lack of drainage, by the con- 
struction and maintenance of reasonable, proper and adequate 
terracing and drainage, and if at any time during the period 
of this loan such terracing and drainage is not constructed 
and maintained as will fully protect said land from deteriora- 
tion, of which fact the Federal Land Bank of Houston is 
to be thie: sole judge, the said bank may, at its option, de- 
clare thé entire indebtedness secured hereby immediately 
due and payable.” 


Since terracing holds the soil of the farm in place and 
thereby both maintains its fertility and renders possible an 
increased fertility by proper farming methods, all of the 
resulting benefits such as more abundant yields and enhanced 
land values may be attributed directly to the practice of 
terracing. In short, terracing saves the soil the most sub- 
stantial and valuable asset of the country. 


Michigan’s Farm Convenience Train 


By L. F. Livingston’ 


O MEET the problem of spreading agricultural engineer- 

ing information among farmers the Agricultural Engi- 

rieering Department of Michian State College cooperating 
with the New York Central Railroad, operated a “Farm 
Convenience Train.” This train was similar to many others 
which have been run for purposes of demonstration and exhi- 
bit, except for the fact that it was entirely an agricultural 
engineering project, whereas in the past agricultural engi- 
neering has had to take a less important place. The aim 
was to answer every question of the farmer who wished 
to improve his place, and to stimulate the desire for improve- 
ment in those who were too well satisfied with their present 
inadequate equipment. To this end exhibits calculated to 
show the solution of typical Michigan farmers’ problems were 
arranged in three cars. 

Those who visited the train saw many things of interest, 
including models of a lime spreader, self-feeder for hogs, 
portable hog cot, brooder house, laying house, three systems 
of barn framing, bull pen and a correctly ventilated potato 
storage house. 

The electrical exhibit showed a milking machine and other 
electrical machinery for farm use, all of which could be 
adjusted for use with the small lighting plants shown in ac- 
tion on the train. This exhibit also included a panel showing 
three different ways of correct wiring. Perhaps the two 
little rooms showing the value of light reflecting colors on 
walls should go in this group. The two rooms were identi- 
cal except that one was painted a dull green and the other 
a light buff. The contrast was striking and it was hard to 


e 
1—Extension agricultural engineer, Michigan State College. Mem. 
A.S.A.E. 


exhibit. 


believe that the electric light in the buff room was not much 


stronger than the one in the green room. 


Closely related to the electric exhibit was the one show- 
ing a number of different water systems. These ranged from 
the most simple, capable of being operated without electri- 
city, up through various types of electrically operated sys- 
tems, some one of which would be sure of meeting any prob- 
lem likely to be found on Michigan farms. A model wind- 
mill was also shown in operation. 

Besides these large exhibits there were some smaller 
ones which created much interest among the visitors. There 
was a collection of all knots and splices used on the farm. 
The farmer was invited to try his hand at tying them and take 
knots home with him if he liked. Another was the insula- 
tion exhibit showing the relative insulating qualities of vari- 
ous kinds of building materials. The correct hitching of 
four-horse teams and the correct use of concrete, with mov- 
able forms and much information about all the details of 
concrete construction, were also illustrated. 

Of special interest to the women were the models of many 
conveniences for use in the farm home. Sanitary waste dis- 
posal was encouraged by showing a full-sized grease trap 
and a full-sized septic tank. There was a fully-equipped bath- 
room and kitchen to delight the eye of the fastidious house- 
wife. 

A feature of the system.used in reaching the visitors 
who were on the train was the lecturing to those in all cars 
through an audio-amplification system. This proved to be 
effective and easy, and its advantages were so many and so 
obvious that it is doubtful if the lecture car system will ever 
be used again on this type of train. 


(Right) An end of one car devoted to farm structures 
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(Left) The three exhibit cars of the Michigan farm convenience train. (Right) An unusual train crew, the agricultural engineers in 
charge of the lectures, demonstrations, and exhibits 


The train made twenty-eight stops through lower Mich- 
igan and reached ten thousand interested people with its 
efficiency lessons. Those of the cooperators who were doubt- 
ful at first had nothing but enthusiasm for it after the tour. 


It seemed as though never before had there been so com- 
plete an answer to the problem of how to reach the farmer 
with information about the latest farm conveniences, their 
cost, operation, and maintenance. 


The F ourth International Corn Borer Conference 
By R. B. Gray’ - 


HE fourth annual conference of the International Eur- 

.opean Corn Borer Organization adjourned at Toledo, 

September 29, after a busy two-day session. Inspection 
trips were made to experimental plots and laboratories where 
methods of combating the corn borer were being studied. 
Badly infested fields were visited, demonstrations of various 
control machines viewed, and the conference ended in a 
general session at the Toledo headquarters, where progress 
and committee reports were read. 


At the laboratories various parasites were shown which 
attack the borer eggs or the larvae. In the experimental 
plots varietal tests of corn were being made, showing the 
effect of early and late planting and the susceptibility of 
varicus strains to borer infestation. Here also were viewed 
fields where cages covering a total area of two acres had 
been erected to screen in moths which might emerge after 
a good job of clean plowing. One acre had been plowed 
in the fall and one-half planted to corn; another acre had 
been plowed in the spring and one-half planted to corn. 
Each showed a fraction of one per cent emergence, or nearly 
complete control by clean plowing. 

On the same farm the agricultural engineers of the corn 
borer control project staged a snappy demonstration of con- 
trol machinery and attachments, developed and in the process 
of development, as well as equipment used in the 1927 clean- 
up campaign. Such equipment included binders equipped 
with a high-speed, reciprocating-knife, low-cutting attach- 
ment, developed by the manufacturers, and binders fitted 
with a stationary-knife low-cutting attachment devised by 
agricultural engineers of the corn borer control. 

The first type was made up of a wide-throat, high-speed 
floating knife with knife speed 60 to 70 per cent greater than 
that of the standard binder, and a flywheel driven through 
an over-running clutch. 


The other type was made up of a large diagonally-mounted, 
horizontal stationary knife, an extension-butt gatherer chain, 
extra throat springs and elevating shield. The stationary 
knife cut the corn which was elevated on the special shield. 
This was so constructed as to prevent the stalks from being 
cut a second time, but so as to permit weeds and grass to 
pass to the side and be cut by the regular sickle and prevent 
clogging. ; 

Both of these types of low-cutting attachment performed 
faultlessly and cut the stalks at ground level so that the 


majority of borers in the stalks could be removed from. the 
field. 


Another standard binder, which left a 6-inch stubble, was 
equipped with a stubble slitter attachment which slashed the 


4Senior agricultural engineer, U. S. Department of Agriculture. 
Mem. A.S.A.E. 


stubble and the contained borers. This device consisted of a 
frame attached to the rear frame of the binder and carried 
a slitter head made up of a series of sharpened blades 
mounted at right angles and revolving at about 500 r.p.m., or 
fast enough to slit the stubble into less than %-inch slices. 

An ensilage harvester demonstrated how the standing corn 
could be cut at ground level, elevated into a cutter head, and 
chopped into half-inch lengths for the silo, thereby killing the 
borers in one operation. 

A stubble pulverizer used in the 1927 clean-up campaign 
was operated to show how stubble 10 inches or less in length 
could be treated so that no borer could pass through alive. 

The large field burner, also used in the clean-up campaign, 
showed how burning on a large scale could be accomplished, 
while the smaller mobile burner demonstrated the possibili- 
ties of a self-contained unit. This latter supplied fuel at a 
pump pressure of 400 pounds to nozzles with 0.028-inch ori- 
fices and produced temperatures around 1600 degrees F. 

An attempt was made at plowing to show the use of 
special trash pans and especially wide jointers developed by 
the Department agricultural engineers for better trash cover- 
age, but, owing to the hardness of the ground, this part of the 
program could not be carried out. 

At this meeting the Committee on Corn Borer Control 
of the American Society of Agricultural Engineers met under 
the leadership of the chairman, C. O. Reed, and recommended 
still further work on machinery for control purposes. 


Repeien 


A view of the field demonstrations during the fourth annual inter- 
national corn borer conference at Toledo, Ohio 
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AGRICULTURAL ENGINEERING 


Some Promising Lines of Agricultural 


Engineering Research 
By R. W. Trullinger’ 


HE results of the efforts of those engaged in agricultural 

pursuits to get the largest possible returns for their 

labor and the capital invested, appear to show that the 
attainment of economy and efficiency in agricultural produc- 
tion can be materially advanced by the intelligent applica- 
tion of the principles of the various branches of engineering 
to specific agricultural practices. 


Undertakings of this character, while productive of much 
of an immediately practical nature, have so far served to 
show that the engineering requirements of agriculture are, 
to a considerable extent, unlike those in any other indus- 
trial field, and the necessity for the development of new 
data and, in many cases, of entirely new engineering prin- 
ciples, has been strongly evident. The need is apparent, 
therefore, for thoroughgoing studies of several of the impor- 
tant and expensive agricultural operations, especially those 
involving the use of power and labor, to establish their full 
requirements and thereby provide bases for engineering de- 
velopments to satisfactorily meet such requirements perma- 
nently, economically and in a fundamentally sound manner. 

This would suggest that the origin of a program of re- 
search in agricultural engineering at an agricultural experi- 
ment station should lie primarily in the program of agricul- 
tural research already existing at the station. Assuming that 
the station program is organized as a whole to meet the 
needs of the agriculture of the state, it seems logical, in 
order to arrive at the most promising lines of agricultural 
engineering research which a station can undertake to deter- 
mine in which of its features agricultural engineering co- 
operation can contribute most effectively to its ultimate 
specific aims. Attention is drawn in the following to a few 
outstanding cases of this nature which are typical of a large 
number observed in a first-hand study of the programs of re- 
search at a large proportion of the experiment stations dur- 
ing annual official visits. 


CROP PRODUCTION 


Crop production requires a tremendous annual expendi- 
ture of labor and power and, therefore, offers perhaps the 
biggest field for profitable agricultural engineering research. 
An analysis of all of the operations involved in the produc- 
tion of a crop, from the time the seedbed is first prepared 
and the crop planted to the time the crop is harvested and 
housed, will show where the power and labor is expended in 
the largest amounts, and should also indicate the points at 
which engineering studies can be inaugurated most profitably. 

It is known for example, that varying with locality, from 
45 to 65 per cent of the total cost of producing a crop of 
corn is represented by the power and labor expended in the 
different operations involved. In other words, the biggest 
expense of corn production lies in those features susceptible 
of modification by engineering manipulation and this seems 
to hold true for most of the major cultivated crops. Un- 
doubtedly, this situation has been relieved to some extent 
by better management of the necessary operations and the 
mechanical equipment used. The fact has been brought out, 
however, that the methods of procedure used and the avail- 
able equipment are sometimes not adequate to fully meet 
the actual requirements of certain necessary operations. It 
is also being found in some cases that the underlying physical 
principles of the operation involved are not fully known, 
and the logical conclusion is that these principles must be 
elucidated to permit the logical and sound development of 


1Paper presented at the 42nd annual convention of the Associa- 


tion of Land Grant Colleges and Universities at Washington, D. C., 
November, 1928. 


2Assistant in experiment station administration (agricultural 
engineer), Office of Experiment Stations, U. S. Department of 
Agriculture. Mem. A.S.A.E. 


procedure and mechanical equipment to fully meet the re- 
quirements of a necessary operation most economically. 
Tillage. In corn and other row crop production, tillage 
for example, is one of the outstanding necessary practices 
which has been found in all its phases to exceed practically 
every other necessary operation as a consumer of labor and 
power. It involves the preparation of the seedbed and the 
cultivation of the growing crop and offers two lines of re- 
search, which appear promising especially in localities where 
the soils are difficult to till properly or have low tractive 
properties. These lines call naturally for the coordination 
of the forces of soil technology and agricultural engineering. 
They are (a) the fundamental improvement of tillage ma- 
chinery so that it will satisfactorily meet the seedbed and 
cultivation requirements of the crop concerned with a mini- 
mum consumption of labor and power, and (b) the fundamen- 
tal improvement of the traction machinery to meet the severe 


conditions imposed in the operation of the tillage machinery 
more efficiently and economically. 


These lines of work have already been recognized at some 
of the experiment stations. The studies at the Alabama 
Station on the relation of the dynamic properties of the soil 
to the elements of tillage implement design and on the funda- 
mental factors in soils influencing the traction of wheel trac- 
tors, are outstanding examples of work calculated to intro- 
duce economy and efficiency into soil tillage practices from 
both the tillage and the traction ends where the soils con- 
cerned present problems from both standpoints. They also 
indicate a recognition of the importance of elucidating the 
scientific soils principles governing tillage and traction to 
provide a sound basis for the development of tillage and trac- 
tion methods and mechanical equipment. Equally as striking 
and important in this connection are the studies at the Cali- 
fornia Experiment Station of the traction obtained by the 
interaction of the traction members of field tractors and the 
soil, of air cleaners for tractor engines, of bearing wear of 
tractor engines as affected by the character and condition 
of the lubricant, and of the dynamics of field machines. The 
Iowa and Nebraska stations also are studying the factors 
involved in the draft of tillage machines with the idea of 
introducing greater economy and efficiency into their opera- 
tion by readjustment and improvement. These studies have 
been inaugurated through the realization that the present 
methods of use of available tillage and traction machinery 
and, in many cases, the machines themselves, are not yet 
fully adequate to meet most economically and efficiently the 
tillage requirements of some cultivated crops in certain soils, 
and that efforts for their redevelopment must be fundamen- 
tally sound. 

Use of Fertilizers. The use of fertilizers is one of the 
practices which is apparently necessary for the satisfactory 
production of some of the major crops. The fact that Amer- 
ican agriculture consumes between 7 and 8 million tons of 
fertilizers annually suggests that this practice represents 
one of the big items of expense in crop production. 

It seems important therefore that the most efficient use 
be made of fertilizers, and some of the experiment stations 
have pointed to proper placement of these materials in the 
soil as one of the major factors in this connection. The 
Iowa and New Jersey stations have shown already that the 
manner and position of placement of fertilizer materials may 
very materially influence its efficient use by different crops. 
The problem has assumed so much importance that a joint 
committee has been formulated representing the American 
Society of Agronomy, the National Fertilizer Association, the 
National Association of Farm Equipment Manufacturers, and 


the American Society of Agricultural Engineers to consider 
the matter. 
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Several recent surveys of combining practice show a need of further analytical studies of combines to point out the specific details in 
which their operation might be improved . 


It seems likely that a logical attack on this problem will 
necessitate a combining of the forces of agronomy and agri- 
cultural engineering to establish the requirements of proper 
placement of fertilizer materials for different crops, and to 
permit the rational development of methods and mechanical 
equipment which will meet these requirements. Some fea- 
tures of this work have already considered the physical char- 
acteristics of certain fertilizer materials under different con- 
ditions of temperature and humidity and of the mechanical 
means necessary for properly handling them. As a line of 
agricultural engineering inquiry this work, therefore, appears 
to be promising. 


Harvesting. It is being recognized that the development 
of satisfactory and economical methods and equipment for 
the harvesting of crops calls for the coordination of the 
forces of agronomy and agricultural engineering. For exam- 
ple, work is under way in some localities on the breeding of 
peas and beans which will permit harvesting with available 
machinery. The breeding process is long, expensive, and 
tedious with no assurance of full success in the long run. 
Here it seems is an opportunity for profitable engineering 
effort to study the conditions and requirements for harvesting 
these crops, as they have been developed so far, with the 
aim of modifying available machines or of developing the 
principles of new ones which will perform this important 
operation satisfactorily. 


A somewhat similar problem is presented in the harvest- 
ing and threshing of grain. Several stations have made 
surveys of combining practice recently, the results of which, 
in addition to serving their purpose from the farm manage- 
ment standpoint, have pointed to the importance of further 
analytical studies of available combine machines for the pur- 
pose of showing in what specific details they fall short of 
satisfactorily as well as economically performing some of the 
operations involved in the combining procedure. The Vir- 
ginia and California stations, for example, have pointed out 
specific deficiencies in available combining machinery and 
are setting out to develop the specifications for fundamental 
improvements which will correct these deficiencies. The 
greater economy developed by the latter station for the bulk 
handling of grain, for example, suggests that efforts to secure 
greater economy and efficiency in specific details of the grain 
combining process are promising agricultural engineering un- 
dertakings. 


In a similar manner the Pennsylvania station has brought 
to light the deficiencies of present methods and available 
machinery for potato harvesting from both the mechanical 
and economical standpoints and is setting out to correct them. 


The large amount of labor required for picking up dug pota- 
toes suggests the specific features of potato digging and 
elevation as promising lines of engineering study. The pick- 
ing and husking of the corn crop is another harvesting opera- 
tion which, next to tillage, is prubably the greatest consumer 
of labor and power of the operations involved in corn pro- 
duction. The mechanical performance of this operation is 
a great achievement in the substitution of mechanical de- 
vices for hand labor, but the Pennsylvania Experiment Sta- 
tion has shown that much is yet to be done toward bringing 
this process to a maximum of efficiency and economy. 

- Crop Processing. Profitable opportunities for engineering 
research also exist in stationary farm operations involved in 
crop processing. This is indicated by the progress made at the 
Wisconsin Experiment Station on the development of ensilage 
cutting and elevating methods and equipment and at the 
Wisconsin, Illinois, Kansas and Indiana stations on corn, hay 
and grain drying methods and equipment. These undertak- 
ings recognize the requirements of the finished products as 
determined by the agronomists and are endeavoring to meet 
them satisfactorily and economically with the aim of increas- 
ing the value of the crops. 


ANIMAL PRODUCTION 


With increasing knowledge of the relation of their sur- 
roundings to the productiveness of hogs, beef cattle, dairy 
stock, and poultry, it is becoming evident that housing condi- 
tions, which control temperature, air movement and supply, 
and humidity are important factors in the profitableness of 
the animal, dairy and poultry industries. 

Dairy Stock. Dairy stock of different breeds are now 
known to present individual requirements for ventilation, tem- 
perature and humidity maintenance for maximum production. 
Preliminary work at one station, for example, has also indi- 
cated a relation between the quality of milk and the temper- 
atures inside and outside the barn. Some valuable work has 
already been done by engineers in the development of ventila- 
tion methods and equipment for dairy barns and in the de- 
velopment of technique for controlling and studying air move- 
ment, temperature and humidity conditions in barns. It 
seems likely, however, that a closer coordination of the 
forces of dairy husbandry and agricultural engineering, to 
more clearly develop the requirements to be met in dairy 
barns for economical maximum quality production by dairy 
stock, will materially strengthen this important work. An 
adequate control technique seems of considerable importance 
in this work, and the development of this together with 
studies of materials and equipment to provide the conditions 
of air movement and temperature required appear to con- 
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stitute a promising line of agricultural engineering research. 

Poultry Production. The housing of poultry to provide 
conditions for maximum economic production is presenting 
quite a problem. For instance, controlled studies at the 
Iowa Experiment Station of the air and temperature require- 
ments of poultry have cast some doubt on the validity of 
previously accepted theories regarding the conditions which 
should prevail in poultry houses. They have shown, for 
example, that air purity in a poultry house is not so impor- 
tant a factor in the health and productiveness of poultry 
as are temperature and rates of air movement. Progress 
has already been made in this work in specifying the condi- 
tions which should prevail in poultry houses and in express- 
ing them quantitatively. 

A coordinated attack on this problem by the forces of 
poultry husbandry, poultry pathology, and agricultural engi- 
neering would appear to be a logical undertaking with parti- 
cular reference to the establishment of the housing require- 
ments for definite sets of conditions. The importance of an 
adequate control technique has already been demonstrated 
at the Iowa station, and the provision of this appears to be 
a logical function of the agricultural engineers. The fact 
that available engineering knowledge is not always fully 
adequate to permit the expression of optimum poultry house 
conditions in terms of usable engineering specifications would 
appear to argue the importance of further studies of the 
principles of air movement and of temperature and humidity 
control corresponding to these conditions. Only such studies 
can provide a sound and economical basis for the selection 
of materials and methods of construction of poultry houses 
and for the design of ventilating and heating equipment 
where needed. * 


CROP STORAGE 


Fruit and vegetable storage has always been a problem 
on the farm. That present knowledge is not fully adequate 
to meet the storage problem is indicated by the fact that 
storage practice now usually allows for a certain percentage 
of loss in the stored products. In recent years studies of 
temperature and humidity conditions in existing storages 
have indicated quite a wide variation in the quality of the 
stored products with a sometimes relatively slight variation 
in the storage conditions. The Massachusetts and Indiana 
stations have shown a relation between temperature and 
humidity in storages and the keeping qualities of apples. 
Variations in the storage requirements to produce proper 
culinary quality has also been established in different kinds 
of fruit and vegetables. The Maryland station has shown, 
for example, that carrots and white potatoes require prac- 
tically opposite conditions so far as temperature is concerned, 
owing to the desirability of a high sugar content in the form- 
er and a high starch content in the latter. The Montana 
station has shown further that there is a variation in the 
vitamin content of potatoes whether stored over winter in 
warm, dry storages or in cool, humid storages, and the Mis- 
souri station is raising a question as to the vitamin content 
of apples stored over winter. 

It thus seems likely that a storage which is suitable for 
one fruit or vegetable product may be entirely inadequate 
for or even harmful to another product. It appears, there- 
fore, that coordinated studies of the pathological, biochemical, 
nutritional, and engineering factors involved in the economic 
storage of fruit and vegetable products, which will establish, 
under controlled conditions, the storage requirements of each 
product and permit the development of engineering princi- 
ples to adequately meet these requirements will be well 
worth while. The development of the control technique and 
of the features of the storage structures as engineering func- 
tions offer quite promising lines for research. 


INSECT AND PLANT DISEASE CONTROL 


The control of plant diseases and insect pests offers a 
problem of considerable economic importance in connection 
with field, vegetable and fruit crop production. 

European Corn Borer. The European corn borer control 


work presents one of the biggest opportunities so far en- 
countered for the development. of mechanical methods in 
insect control and much of a generally practical nature has 
already been accomplished in this respect. 


The evidence 
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so far available emphasizes the importance, however, of close 
and effective coordination of the entomological, agronomic 
and agricultural engineering forces engaged in the work, 
with the economical production of a satisfactory corn crop 
as the practical aim. The requirements of the crop must 
be considered as well as the requirements for the destruc- 
tion of the corn borer, which imposes a double fesponsibility 
on the agricultural engineers engaged in the development of 
mechanical corn borer control methods and equipment. The 
field of engineering research in this connection is now being 
organized and clarified in the light of the available knowledge 
of the life history and habits of the corn borer, and appears 
to offer numerous profitable lines of investigation for experi- 
ment stations to which the corn borer is or may be a 
problem. 


Curly Top Disease. The curly top disease of sugar beets 
is an especially important economic problem in some of the 
western states and it appears that the beet leaf hopper is 
one of the most active agents in its spread. Apparently the 
nature of the disease itself is not known so that efforts at 
preventing its spread have been centered largely on the 
control of the leafhopper. In this connection the idea of 
destroying the leaf hopper by electrocution has been devel- 
oped and a study by entomologists and engineers of the 
electrocution requirements of this insect leading to the devel- 
opment of practical electrical field equipment to meet these 
requirements has already made some progress at one of the 
stations. This type of undertaking appears to offer a rather 
promising line of engineering imvestigation in localities 
where the curly top infestation or similar troubles are econ- 
omically important. 


Spraying and Dusting. In spraying and dusting work for 
disease and insect control, the problem is twofold, involving 
the difficulties of effective mixing, projecting and proper 
depositing of known sprays and dusts as well as the necessity 
for considering the item of excessive power and labor ex- 
penditure. The former has already been found to call for 
a rather intricate manipulation of engineering mechanics and 
physics which must consider the physical characteristics of 
the dusting and spraying materials under different conditions 
in connection with the mechanical requirements for their 
proper and effective use. The economic importance of the 
truck and fruit industry in many localities points to the 
value of engineering research which will introduce greater 
efficiency and economy into spraying and dusting operations. 


LAND RECLAMATION 


Land reclamation measures may be considered to include, 
among other things, such practices as drainage and irriga- 
tion. Much of a practical nature has been done in the past 
with available engineering knowledge by agricultural engi- 
neers in these important lines. However, the cost of drain- 
age and irrigation practices is now assuming a position of 
considerable importance in the total cost of agricultural pro- 
duction in some localities, and the necessity for a maximum 
of economy and effectiveness in the methods and permanency 
in the structures used is quite pressing. This means that 
the traditional empirical and more or less standardized meth- 
ods of designing and installing drains in any wet soil must 
give way to drainage practices based upon engineering 
principles carefully worked out to meet the conditions pre- 
sented by individual soils. In like manner empirical irriga- 
tion practices growing out of time-honored duty of water 
tests, for example, must give way to methods of water appli- 
cation based upon the specific requirements of individual 
crops and soils. This conception of a profitable field of 
research has already led some experiment stations into under- 
takings which coordinate the forces of agronomy, plant phy- 
siology, soil technology, and agricultural engineering in an 
effort to establish the principles governing water movement, 
water loss and the availability of moisture to different crops, 
in individual soils under definite conditions. Several agri- 
cultural research institutions in Europe and South America 
have also recognized the economic importance of work of this 
character. The obvious purpose is to fully elucidate these 
principles and to determine how the factors involved may be 
most advantageously and economically influenced by the use 
of the hydraulic engineering principles employed in drainage 
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and irrigation practices. The Michigan, Minnesota, Utah and 
California Experiment Stations have been especially active 
in this work and the results so far obtained would suggest 


this field as being a promising one for agricultural engineer- 
ing participation. 


CONTROL OF SOIL EROSION 


The work in soil erosion control and prevention is a field 
of agricultural conservation which for success has been found 
ty require in its study a coordination of the forces of agron- 
omy, soil technology, and agricultural engineering. Erosion 
is now recognized as practically an individual soil problem 
and engineering efforts to develop methods and structures to 
control or prevent it must be aimed at the characteristics 
and requirements of individual soils. Studies in progress 
on soil erosion at the Texas, Missouri and Nerth Carolina 
stations have already defined some of the specific problems 
involved in soil erosion control. The results of this work 
so far, together with the statistics available as to the eco- 
nomic importance of erosion losses from agricultural lands, 
present considerable evidence that this line of work is profit- 


able as an agricultural engineering undertaking in states 
where soil erosion is a problem. 


FARM HOME MANAGEMENT 


The comparatively recent inauguration of the national 
movement toward greater economy of time and labor in the 
operations of the farm home has brought to light a number 
of rather knotty problems relating to the development 
and use of labor-saving equipment. Much has already 
been accomplished in saving labor in the farm home by 
home management specialists. It is being realized, how- 
ever, that an intelligent coordination of home management 
and engineering forces in the effort to introduce greater con- 
venience, comfort and economy of time and labor into home- 
making practices is likely to produce results more quickly and 
in a permanently satisfactory manner. Such cooperation is tend- 
ing to develop the principles involved in individual operations 
such as cooking, laundering, cleaning, and the like, and the 
requirements corresponding to them which the engineer must 
meet either by the proper manipulation of available equip- 
ment or by the development of the specifications for new equip- 
ment. The Iowa station was one of the first to recognize 
the soundness and value of this procedure and to act accord- 
ingly. Work of a similar nature is now under way elsewhere, 
notably at the Washington and North Dakota stations. The 
opportunity for agricultural engineering participation seems 
particularly promising in this field, especially where the 
manipulation of mechanical or electrical principles and equip- 
ment are involved. In the development of standards and 
requirements for the testing of cooking, heating and launder- 
ing equipment for example, adequate control technique is 
necessary and its provision is an important engineering func- 
tion. This together with the testing and development of 
equipment offers a practically new field of engineering inves- 
tigation which is of considerable economic importance to the 
farm home. 


USE OF ELECTRICITY IN AGRICULTURE 


The use of electricity as a source of energy in agricultural 
practices has undergone considerable development during the 
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Many feed grinding problems, both from 
the standpoint of engineering and animal 
husbandry, have become especially impor- 
tant as a result of the application of elec- 
tricity to agriculture and the search for an 
economic load. 
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past four years, especially since the National Committee on 
the Relation of Electricity to Agriculture and its auxiliary 
state committees have been organized. Much of a practical 
nature has been accomplished in those localities where elec- 
trical energy has been available. 


As pointed out in a report emanating from the Office of 
Experiment Stations in 1924 on “Some Research Features 
of the Application of Electricity to Agriculture,’* the oppor- 
tunities offered by electricity for the scientific and economic 
development of agriculture are so great as to demand seri- 
ous and intelligent consideration. In this connection all the 
facts regarding the exact requirements of agricultural proc- 
esses and practices must be known in order to use electricity 
most effectively and economically. 


It has been found that features of most of the major agri- 
cultural practices have some use for electricity. This is 
true in features of crop production and use such as in crop 
processing and drying, in animal production, and especially 
in home management. Several of the experiment stations 
have identified specific problems and are now undertaking 
their study. Notable examples are the work at the Cali- 
fornia station on the development of electrical dairy equip- 
ment, at the Oregon station in the development of electrical 
poultry production equipment and at the Wisconsin and 
Minnesota stations on the use of electricity in the operation 
of stationary power machinery. 


While much of this work is of rather general character 
it seems likely that some of the specific problems involved 
offer promising lines of engineering research which the ex- 
periment station can well look into. 


CONCLUSION 


This study of experiment station work indicates that an 
almost unlimited field of agricultural engineering investiga- 
tion much of which is quite promising in nature, lies in al- 
ready existing research programs at the agricultural experi- 
ment stations. A few typical examples of such lines of 
work have been suggested to show their origin and nature. 
All of these cases are alike in that the need for engineering 
participation arises from some very definite agricultural 
problem. 


Such agricultural engineering participation in the study 
of agricultural problems may take the form of the manipula- 
tion of engineering principles to introduce control into ex- 
periments, the testing or comparing of available equipment 
or the development of new equipment on the basis of known 
standards or established requirements, or original research 
to establish the fundamental principles involved in opera- 
tions to provide a basis for the rational development of the 
necessary equipment. 

Success in this work appears to call for the effective co- 
ordination of the efforts of subject-matter specialists in agri- 
culture with those of agricultural engineers in the study of 
specific problems. 


3AGRICULTURAL ENGINEERING, Vol. 5, No.8 (August, 1924), pp. 180- 
185, and Vol. 5, No. 9 (September, 1924), pp. 203-208. 
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AGRICULTURAL ENGINEERING 


Corn Stalks as an Industrial Raw Material 
By Lionel K. Arnold’ 


PECULIAR combination of economic conditions has been 

developing in the United States. Once possessing the 

world’s greatest supply of natural timber the United 
States is rapidly becoming dependent upon foreign countries 
for much of its supply of forest products. The one time 
magnificent forests of the country are rapidly disappearing. 
More than 55 per cent of all paper consumed in the United 
States is imported as either wood pulp, pulp wood, or paper. 
This not only places us in the undesirable position of 
economic dependence upon foreign countries but also leaves 
us facing a future of still greater dependence. 

The seriousness of this situation has brought forward re- 
peated suggestions of the necessity of reforestation or some 
other method of solving the problem. In spite of all that 
has been written on the necessity of reforestation the actual 
amount of reforestation is still small compared with the 
amount of timber being used. This is shown by the fact 
that of the total of 745 billion cubic feet of timber, 25 billion 
cubic feet are used annually with an annual growth of only 
6 billion cubic feet. In addition there are immense losses 
due to fire and disease. Even if a comprehensive reforestation 
plan could be put into operation at once the trees would 
not be large enough for utilization for forty to eighty years. 
Before this time the situation will be very acute. 

While the country is importing great quantities of cel- 
lulosic materials in the form of lumber, paper pulp and paper, 
there are being wasted in the United States every year millions 
of tons of cellulosic material in the form of corn cobs, corn 
stalks, and straw. The amount of these materials available 
depends of course on the total acreage and the yield per 
acre. The former is readily calculated but the latter is 
dependent upon such factors as variety of grain, soil and 
climatic conditions, and methods of cultivation. A compila- 
tion of the various data on the yield of corn stalks as re- 
ported in the literature shows an average of 2.2 tons per 
acre of field dried stalks. Other results from similar sources 
show 2.1 tons per acre for bone dry stalks. If the stalks 
are allowed to stand in the field a considerable loss may 
occur from weathering and wind whippage. If the stalks 
are harvested soon after the corn is picked, it is believed 
that the yield in the corn belt should average 1.5 tons of 
dry matter to an acre. If allowed to stand in the field until 
spring the yield will be less, probably about 1.25 tons. This 
would give a total annual yield for the United States of 
about 150,000,000 tons. This vast amount of raw material 
is utilized, for the most part, in an inefficient manner. Many 
of the corn stalks are burned. Some are plowed under where 
they have a very doubtful value as fertilizer. 


1Assistant chemical engineer, Engineering Experiment Station, 
Iowa State College. 


Fig. 1. Shredding equipment used as the first step in transforming 
corn stalks into wallboard. s en _— of U. S. Bureau of 
ndards 


In addition to the corn stalks there are produced 20,000,000 
tons of corn cobs and 70,000,000 tons of wheat, oat, and rye 
straw every year. These agricultural wastes constitute a 
supply of raw material not only of almost unlimited pr-por- 
tions but also of almost unlimited uses. 


Another factor of economic importance is the movement 
from agricultural sections to cities. The gradual development 
towards more efficient production on the farms brought about 
by the extensive use of improved machinery and the appli- 
cation of scientific methods to agriculture hes resulted in 
greatly increased production per individual. The decrease in 
prices due to the increased output has resulted in the less 
efficient farmers and farm workers leaving the farm. The 
natural movement of these farm workers is first to towns 
near at hand but eventually to the large industrial centers. 
This has a tendency to upset labor conditions in the indus- 
tries so that there are in the United States unemployed from 
the farms in both agricultural and industrial areas. 


Still another factor touching the prosperity of the Amer- 
ican corn grower is the rapid spread of corn borer infesta- 
tion. The menace of the corn borer is too well known to 
be discussed here. It is sufficient to remind ourselves that 
it is forcing the farmers to remove the corn stalks from 
their land and either shred or burn them. Either of these 
preventive measures adds expense to the already high cost 
of producing the corn crop. 


‘The solution of the whole problem would be simplified 
immensely if it were possible by some process to convert 
the cellulose of the stalks and straw into a form suitable to 
replace the present forest products which we must import. 
The farmer instead of paying to dispose of his infested corn 
stalks would be paid for them. Factories for the conversion 
of the corn stalks and straw would dot the agricultural sec- 


Fig. 2. The one-tone beater used in producing fibers of the desired 
size. (Photo courtesy of U. S. Bureau of Standards) 
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Fig. 3. (Left) A side view of the Oliver pick-up cylinder. Fig. 4. (Right) Wallboard coming from the press rolls. (Photos.courtesy of 
U. S. Bureau of Standards) 


tions bringing work near at home to the surplus labor from 
the farms. The industries through the agricultural regions 
would carry for the farmer part of his tax load and would 
pour into circulation more money providing greater local 
markets for his products. The country as a whole would 
be relieved from dependence upon foreign supplies of paper 
and lumber. Such is a glimpse of the vision that has been 
before Dr. O. R. Sweeney and his co-workers at Iowa State 
College in their attempt to utilize commercially the agricul- 
tural wastes. 

A large part of the agricultural waste utilization has 
centered around the production of lumber substitutes from 
straw and corn stalks. During the last few years due to 
the increasing high prices of lumber there have been devel- 
oped numerous lumber substitutes including various types 
of wall boards and plaster boards. Boards of this type have 
been made from a variety of materials, such as wood waste, 
gypsum, sugar cane waste, straw, and waste licorice root. 
These materials are finding an increasing use in various 
types of buildings. They are used, not merely as substi- 
tutes for lumber, but because they are in some respects 
superior to lumber. They excel in insulating properties, 
ease of application, sound absorption qualities, and decor- 
ative appearance. 

Preliminary studies in the production of wall board from 
corn stalks on small scale laboratory equipment demonstrated 
that good wall board could be made by several methods. If 
the stalks are cooked with chemicals such as lime, caustic 
soda or other materials commonly used in paper manufacture, 
wall boards of varying density and strength can be secured 
dependent on the technical details of the process. Good wall 
board can also be made by a fermentation process and by a 
mechanical process. 

The mechanical process has been developed on a large 
semi-commercial scale machinery during the past year in 
cooperation with the U. S. Bureau of Standards which has 
four men stationed at Iowa State College. The stalks are 
first shredded in a regular corn shredder (Fig. 1). The 
shredded stalks are then beaten about five hours in a regu- 
lation paper beater (Fig. 2) until fibers of the required size 
and degree of hydration are produced. About four per cent 
of regular paper makers’ rosin size is added and precipitated 
onto the fibers with aluminum sulphate. Equipment being 
tried, in addition to the beater, for reducing the stalks to pulp, 
includes a swing hammer mill, buhr stone mill, attrition 
mills, and a large semi-commercial rod mill. While excel- 
lent pulp is produced in the beater, it is believed that it may 
be possible to produce equally good pulp at a lower cost 
with some of the other equipment now being tested. 

The sized pulp is pumped to a semi-commercial Oliver 
board forming machine where it is formed into a continuous 
sheet. This machine has a screen-covered cylinder rotating 
in a square tank (Fig. 3). The inside of the cylinder is 
divided into sections which are connected to an automatic 


valve in such a manner that they are connected alternately 
to a vacuum pump and a compressed air supply. As the 
pulp flows onto the surface of the revolving screen much 
of the water is sucked on through, leaving a uniform mat of 
fibers on the surface. As the cylinder revolves the mat is 
loosened by the compressed air and stripped off by a scraper. 

From the Oliver machine it passes on a continuous felt 
between a series of press rolls which remove more of the 
water and make the board more compact (Fig. 4). 


The board then goes to a Coe roller dryer. Here it is 
earried along over a series of small iron rollers through a 
drying chamber heated by steam coils and provided with 
circulating hot air. The dried board is trimmed to desired 
size on a small power saw. All of the equipment used in 
this process is the same as used in a regular factory except 
that it forms a board only 28 in. wide. 

This process produces an insulating type of board similar 
to those marketed under various trade names. The corn 
stalk board has an insulating value equal to that of the 
best boards of this type on the market. Its strength also 
compares favorably wth the best boards on the market. The 
cost of production is low, about $16 per thousand square 
feet. Similar boards sell on the market at about $45 per 
1000 square feet. 

If, instead of using the ordinary dryer, high pressure and 
heat are applied, a hard dense type of board is produced. 
For this purpose a special hydraulic press fitted with hollow 
steam-heated platens is used. The resulting boards are 
inferior to the other type as insulating material but are 
very hard, dense and strong. Since it has no grain this 
board is superior to wood where splitting must be eliminated. 

In addition to producing lumber substitutes it has been 
shown that corn stalks can be utilized in the production of 
paper and of alpha cellulose for rayon. The equipment for 
paper research consists of a digester, beater, Jordan refiner, 
stuff chests, pulp screen, and sheet forming machines. Ex- 
cellent paper pulp has been made from corn stalks by sev- 
eral of the methods used in the paper industry. The usual 
method is to digest the stalks under pressure in a solution 
of lime, caustic soda, or similar chemicals. The cooked 
stalks are beaten, jordaned, and screened to produce a brown 
paper pulp. This pulp can then be bleached out white with 
a solution of bleaching powder. After washing out the ex- 
cess bleach the pulp is formed into small sheets on a sheet- 
forming machine such as is used in paper mills for making 
test sheets. 

Three new factories utilizing agricultural wastes represent 
the first practical developments in this promising field. The 
Stewart Insoboard Company, St. Joseph, Missouri, is produc- 
ing an excellent insulating type of wall board from straw 
while the Maizewood Products Company, Dubuque, Iowa, is 
producing a similar board from corn stalks. The Cornstalk 
Products Company, Danville, Illinois, is producing paper pulp 
from corn stalks. 
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AGRICULTURAL ENGINEERING 


Results of Potato Harvesting Studies 
By H. B. Josephson’ 


N 1927 Penusylvania produced 26,400,000 bushels of white 
potatoes and ranked fourth among the states in the pro- 
duction of that crop. The average yield in the state for 
1927- was 120 bushels per acre, and the best growers got 
yields from 300 to 500 bushels per acre. To harvest this 
crop requires an army of people for two or three weeks 
each year. This transient labor is often difficult to get. In 
some sections the older children are released from school 
during the potato harvesting season, and it is common in 
some sections to see women in the fields picking up potatoes. 

There is a real economic need for labor-saving machinery 
in potato harvesting. Results of studies at the Pennsylvania 
Agricultural Experiment Station show that from 42 to 54 
per cent of the man labor required in producing a crop of 
potatoes (up to time of grading) is used in harvesting. Pick- 
ing, which is entirely a hand operation, takes from 26 to 33 
per cent of the total man labor of producing the crop*. The 
lower figures are for common Pennsylvania practices while 
the higher figures were obtained when power machinery 
was used to reduce man labor in many operations other 
than picking. 


Two men, with modern equipment, can easily take care 
of 30 acres of potatoes up to the time of harvesting, except 
tor some extra help at planting time for cutting seed. This 
help is often supplied by the family. To harvest the crop 
in an average season, these men require the help of six 
additional men for two or three weeks. 


Common Harvesting Methods. The elevator digger is 
used by all the better growers of the state. After the pota- 
toes are laid on top of the ground with an elevator digger 
about one-third of the labor in producing the crop is yet to 
be done. This includes picking and hauling to place of 
storage. Picking is the next job and this is entirely a hand 
operation. To stoop down and pick potatoes off the ground 
all day is a tiresome and disagreeable job. Human beings 
do not naturally work in such a position, and to be compelled 
to do so would seem to be somewhat of a reversion to 
primeval habits. Certainly our methods of harvesting the 
potato crop have not kept pace with other processes on the 
farm. ; 

The best growers have found that picking in one-bushel 
crates is a more convenient and efficient method than pick- 


1Last of a series of six articles based on the results of a power 
and labor research study at the Pennsylvania State College. First 
publication in AGRICULTURAL ENGINEERING authorized by the direc- 


‘tor of the Pennsylvania Agricultural Experiment Station, as tech- 


nical paper No. 460. 


“Agricultural engineer in charge of farm machinery research, 
Pennsylvania State College. Mem. A.S.A.E. 


‘AGRICULTURAL ENGINEERING, Vol. 9, No. 7 (July, 1928). 


Fig. 1. (Left) Picking up potatoes. 


There is a real need for labor-saving machinery in potato harvesting. 
entirely a hand operation, takes from 26 to 33 per cent of the total labor of handling the crop. 


with engine drive 


ing in baskets or pails and emptying these directly into 
sacks or a wagon driven along the rows. Every alternate 
row is lifted with the elevator digger. Adjacent rows cannot 
be dug with the ordinary one-row machine. Fig. 1 shows a 
common method of picking in crates. Two men working 
together pick one row each keeping the crate between them. 

When the crates are scattered along the rows in advance 
each picker will fill, on an average, eighty-five crates per 
day, each crate holding one bushel. The rate of picking 
depends upon how well the soil is separated from the pota- 
toes, and more work can be done in a heavy crop than a 
light one. Some pickers are hired by the day, others pick 
by the bushel. The daily wage in the fall of 1928 was about 
$3.50 per day, without board, and the rate per bushel for 
picking was 5 cents. 


Elevator Diggers. ‘The elevator digger is the only ma- 
chine that has, so far, played an important part in harvest- 
ing the potato crop in Pennsylvania. A good digger facili- 
tates the process of picking up the potatoes. From the stand- 
point of quality of work done thorough separation of the 
potatoes from the soil and vines is the first consideration. 
The difficulty of obtaining good separation is bringing the 
engine digger into favor. An engine of 4 hp. or more is 
mounted on the digger to drive the elevating and separating 
mechanism. This decreases the draft on the team and two 
horses pull the machine without difficulty. By driving the 
team very slowly the digger is given more time for separa- 
tion and a better job is done. 

Fig. 2 shows an elevator digger driven by a four-cylinder 
automobile engine. During the spraying season this engine 
is used to drive the pump on the potato sprayer. This digger 
differs from the ordinary digger in the width of tread. The 
ordinary digger straddles but one row; the wheels of this 
digger straddle three rows. The advantage is that the ma- 
chine works much steadier on hillsides. The ordinary engine 
digger has a tendency to be top-heavy. This lack of stability 
makes it unsafe to use on extreme side slopes and makes 
it creep down hill on moderate side slopes so that it is 
difficult to keep on the row. Another advantage of the wide 
tread is that no damage is done by the wheels to the pota- 
toes that are spilt from the side of the elevator. Too often 
these stray potatoes are crushed by the wheels. 


The power take-off provides a very satisfactory method 
of driving the mechanism when a tractor is used for pull’ g 
the digger. Fig. 3 shows a two-row digger driven with power 
take-off. Some growers favor the idea of using two-row 


diggers as two adjacent rows can then be dug, the claim 
being that it is an advantage to the pickers to work from 
adjacent rows. Only a very few two-row diggers have been 
sold in the state, and although some labor is saved in dig- 


Picking, which is now 
Fig. 2. (Right) An elevator digger 
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Fig. 3. (Left) A two-row potato digger driven through power take-off from the tractor. 


Fig. 4. (Right) One of the few mechanical 


potato pickers that operated in Pennsylvania this season (1928) 


ging, the picking situation will not be helped materially by 
their adoption. 

Mechanical Pickers. The nature of the soil in the most 
important potato growing sections of Pennsylvania makes it 
impossible to use the mechanical pickers now on the market 
to advantage. Two conditions contribute to this difficulty. 
The soil, which in most sections is a clay loam, does not 
break up easily but is carried in a cloddy condition over the 
elevator digger. Stones also hinder the used of the mechan- 
ical picker. On many fields ther-- ar; as many small stones 
as potatoes contained in the soil slice tha. is lifted by the 
elevator digger. A number of mechanical pickers have been 
tried in various parts of the state. Fig. 4 shows one of the 
few pickers that was operating in Pennsylvania this season. 
The digger was driven by an engine mounted on the frame 
while tre picker was driven by traction through its own 
wheels. The tractor was driven in low gear and throttled 
down to a low engine speed. The crop was light and soil 
conditions most favorable. 

The mechanical pickers now on the market provide for 
two or more men to ride on the machine to pick stones, 
ground clods and vines from the potatoes which pass over 
the elevator into sacks (Fig. 4). If the conditions are such 
that the soil is completely separated from the potatoes, the 
ground not stony, and the crop light, this mehod is entirely 
feasible. In Pennsylvania such conditions rarely exist. 

Another method, adopted by one picker manufacturer, is 
to let the men pick the potatoes from the soil and vines. 
This method would seem to be more feasible under our 
soil conditions. Although not so dependent upon thorough 
soil separation, this method is feasible only in very light 
yields at the speeds which the machine is ordinarily made 
to travel. Speeds of less than 144 miles per hour are diffi- 
cult to secure either with teams or the modern tractor. 

A modification of the mechanical pickers now on the 
market may be the key to solving the problem in Pennsyl- 
vania even though the present machine has failed. 

Suggested Changes in Pickers. Difficulty in securing sep- 
aration together with heavy yields are the main reasons for 
the failure of the present potato picker in Pennsylvania. A 
slower speed would help to meet both these conditions. 

No attempt has been made to operate potato pickers at 
speeds slower than that obtained with tractors driven in 
low gear and throttled down to a low engine speed. This 
would give a minimum speed of about 1 mile per hour. 

In a yield of 300 bushels per acre (which is common 
among the better growers) and with rows spaced 32 inches 
apart, the machine would handle 96 bushels of potatoes per 
hour when traveling at the rate of one mile per hour. Four 
men working on the picker would then have to pick at the 
rate of 24 bushels each per hour. This is much faster than 
@ man can be expected to work. A good picker can, for a 
short period, pick at the rate of 15 bushels per hour when 
picking off the ground in the usual way. A good average is 
10 bushels per hour. Probably 15 bushels per hour is all 
that the pickers could be expected to do when working on 
the machine. Four men would then pick 60 bushels per hour 


and the machine should travel at about 0.62 miles per hour 
in a yield of 300 bushels per acre. A speed as low as % 
mile per hour would be necessary in high yields. 

Picking Potatoes from Bunches. It has been found easier 
to pick potatoes from small bunches or piles than from con- 
tinuous rows. When the potatoes are placed in piles the 
picker can stoop down and pick a bushel or so in one posi- 
tion or he can kneel down and-save bending his back. This 
method has its limitations when the ground is very cloddy 
or when there are too many stones. However, it promises 
to have possibilities in many sections of Pennsylvania. 

One of the farm equipment manufacturers in the East 
is developing a machine with hopes of securing a sufficiently 
complete separation to put the potatoes in piles of one-half 
bushel or more. 


SUMMARY 


1. Harvesting takes from 42 to 54 per cent of the total 
labor required in producing the potato crop. Picking up the 
potatoes, which is now entirely a hand operation, takes from 
26 to 33 per cent of the labor required in producing the crop. 


2. The average man picking potatoes in crates gathers 
up 85 bushels per day. 


3. Pickers were paid $3.50 per day, or 5 cents per bushel 
in the fall of 1928. 


4. Engine-driven potato diggers are gaining in favor be- 
cause they do better work than traction-driven diggers. 


5. Mechanical pickers have not been found satisfactory 
under Pennsylvania conditions. Their failure is attributed to 


the difficulty of securing good soil separation, presence of 
stones, and heavy yields. 


6. Lower forward speeds seem necessary in our high 
yields, if mechanical potato pickers are to be used. 

7. Picking from bunches has been found easier than 
picking from continuous rows and mechanical equipment is 
being developed that will place the potatoes in bunches of 
one-half bushels or more and thereby facilitate picking. 


Plumbing Standardization 


CTION to improve plumbing materials and eliminate the 
A present difficulty of matching worn out plumbing equip- 

ment, is now under way under the auspices' of the 
American Standards Association. The sectional and sub- 
committee organization is practically complete and good 
headway is being made in the most important branches of 
the work. 

The American Society of Mechanical Engineers and the 
American Society of Sanitary Engineering jointly head the 
sectional committee. Four subcommittees have been organ- 
ized under the Division of Simplified Practice of the Depart- 
ment of Commerce. They cover “Minimum Requirements 
for Plumbing in Dwellings and Similar Buildings,” “Staple 
Vitreous China Plumbing Fixtures,” “Staple Porcelain (all 
clay) Plumbing Fixtures,” and “Enameled Sanitary Ware.” 
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Dairy Equipment Sterilization with Electricity 


HE Committee on Dairy Equipment Sterilizers of the 

American Society of Agricultural Engineers, which was 

appointed in the fall of 1927, reports as follows regard- 
ing its work during the year 1927-28. 


The work was divided into several parts, covering bac- 
teriological studies, survey of dairy laws in certain states 
in regard to sterilization, tests of various types of dairy 
sterilizers, publishing data and outlining work of committee 
for coming year. , 


Present Status. The present status of the dairy steri- 
lizer situation seems to be that sterilization is required in 
only one state (California) but is recommended by various 
authorities in other states. Sterilizers are in actual use to 
a considerable extent in certain parts of California and 
Washington, and it seems to be only a question of time in 
many states until practically all dairies, producing market 
milk will be required to sterilize their equipment. The de- 
mand for better quality of milk has caused many farmers 
to sterilize as an aid in increasing the quality of milk and 
as an insurance against loss by souring or low grade. It 
is sometimes difficult to determine just when a sterilizer 
is a paying investment in dollars and cents, because some- 
times a farmer is not paid any more for a good quality milk 


tReport of the Committee on Dairy Equipment Sterilizers pre- 
sented at the Rural Electric session of the 22nd annual meeting 


of the American Society of Agricultural Engineers, at Washing- 
ton, D. C., June, 1928. 
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Fig. 1. A commercial type of oil-heated dairy equipment sterilizer 


than he is for poor quality; under such circumstances it 
hardly seems justifiable to sterilize except for the personal 
satisfaction he may have in producing a superior product 
or the saving due to prevention of souring of milk. Saving 
only two or three batches will often pay for his sterilizer. 


Apparatus and Methods. The small farmer who has only 
a few utensils to sterilize, usually does this by scalding 
with hot water, although he may use a small tank type 
sterilizer which he sets on the kitchen stove or over a 
special oil stove used for the purpose. 

The larger dairyman who perhaps has a considerable 
amount of equipment to sterilize, has a special milk house 
equipped with a wash tank and a tank type sterilizer large 
enough to hold the utensils. The sterilizer may be heated 
by an oil burner, a coal or wood fire, or by electricity. There 
is one manufacturer who makes a combination wash tank 
and sterilizer which is used quite extensively in California. 
The steam boiler and closed tank outfit is nearly always 
used in the larger sizes, since many dairymen desire steam 
under pressure, which allows them to sterilize milk coolers 
in place and also gives them higher temperatures with re- 
sulting) quicker sterilization. 

Most of the dairymen use galvanized iron for the sterilizer 
box proper, but some have used wooden boxes lined with 
galvanized iron, and some have used concrete. The latter 
requires a large amount of steam and is, therefore, rather 
expensive to operate. 

Some dairymen sterilize by steaming over a jet but this 
is a very uncertain method unless care is taken to see that 
all surfaces of equipment are properly brought in contact 
with the steam. It allows the entrance of 'the human ele- 
ment more than other methods and is, therefore, not looked 
upon with favor by many dairy authorities. 

The temperature requirements vary, but the California 
law requires 170 deg. F. for 15 min. and the University has 
recommended 20 min. at 210 deg. F. for severe cases, when 
steam is used. Ayers and Mudge (U.S.D.A.) state that the 
proper time and temperature when using hot air is 230 deg. 
F. for 30 min. 

Some of the objections and difficulties encountered with 
cil-heated sterilizers are short life, sooty and unsatisfactory 
burners, and excessive cost of operation. The principal diffi- 
culties of electrically heated sterilizers are their high first cost, 
high cost of operation in all except localities where electri- 
city may be had at low prices, and danger of burning out 
elements, with resulting high cost of replacement. 

The hot air type sterilizer is perhaps in more of an experi- 
mental stage just now than any other type but it also seems 
to offer the greatest possibilities from the standpoint of 
electrical heating. It requires only a small heating element 
which is not likely to burn out; it is practically foolproof, 
and it has shown very good bacterial reduction in prelimin- 
ary tests at California. It leaves the equipment dry after 
sterilization, thus decreasing the rusting of utensils. Some 
of the disadvantages are unevenness of heating and lack 
of penetration of heat in equipment not thoroughly cleaned. 

Prof. Hastings of the bacteriological department, Univer- 
sity of Wisconsin, who has done considerable work on sterili- 
zation, believes that dry air will prove the more efficient 
from a bacteriological standpoint. His contention is that 
following a thorough washing, very few bacteria remain in 
an utensil, and if the utensil be thoroughly dried, bacterial 
growth is stopped and -the final results will be the same as 
when steam is used. 

The problem of water heating is closely linked with that 
of sterilization and the two should be worked out together. 
Some types of sterilizers are so made that they can be used 
for heating water. Where the hot air type sterilizer is used 
it would be necessary for a small auxiliary water heater 
to be installed, perhaps on a double-throw switch with the 
sterilizer so that the demand charge would be small. 

One of the principal difficulties met with in the use of 
electric sterilizers is that electricity must also be used for 
heating water. This is expensive in many places where 
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384 AGRICULTURAL ENGINEERING 


electricity is high. It seems desirable to work out a system 


in certain parts of the country where solar heat could be 
utilized for this purpose during a considerable part of the 
year. 

Although there are many electric sterilizers in successful 
use at the present time, it seems that before they can become 
popular in many parts of the country, where sterilization is 
not required and‘ where electric rates are high, it will be 
necessary to develop a simple, dependable, inexpensive steri- 
lizer, perhaps of the hot air type, and make adjustment of 
rates which will allow of economical heating of water. 

The use of electric dairy sterilizers has become quite 
common in California, and it is estimated that there are 
from eight hundred to nine hundred in use at the present 
time. This is made possible by quite favorable electric 
rates and the fact that the sterilizer load is not the deter- 
mining factor in the demand charge. Many dairies have 
large motors for driving pumps which absorb this charge. 
Sterilization is required in California. 

Some trouble has been experienced with automatic de- 
vices and at the present time hand operation seems to be 
the most popular, partly because of the lower first cost. 
Thermostats and time switches have been successfully used, 
however. Some trouble has been experienced with heating 
elements burning out. It is suggested that lower wattage 
per unit area of heating surface, or some method for pre- 
venting heating elements from burning out should be em- 
ployed. There have teen cases of thermostats failing to oper- 
ate at high elevations in the mountains where the boiling point 
of the water was iower than the setting of the thermostat. 
The first cost of sterilizer and heating elements is rather high 
and it would be very desirable to reduce this. Most of 
the present electric sterilizers sell for from $55 to $125. 
There seems to be no difficulty in obtaining good bacteri- 
ological results, providing the temperatures are maintained 
properly. 

It is necessary for the farmer to use warm water in 
cleaning his equipment. Therefore, the sterilizer should be 
so made that it can be used for heating water as well as 
sterilizing, or a small continuous heating element and sep- 
arate water heating tank should be provided. This latter 


would be necessary if a sterilizer of the hot air type were 
used. 


Experiences in Oregon according to Geo. W. Kable? were 
that the equipment performed satisfactorily from the stand- 
point of sterilization but not for water heating on account 
of excessive cost of electricity. Experiments with attach- 
ing a 5-kw-hr. heater to a wash tub were not satisfactory 


because this provided no reserve supply of hot water for 
rinsing. 


One of the difficulties met with in all of the steam type 
sterilizers is rusting of equipment if it is left in the ‘steri- 
lizer. It is, therefore, recommended that utensils be removed 
from the sterilizer while yet hot in order that’ "they will 
dry off properly by evaporation. With certain types of 
sterilizers the water can all be drained off and a vent on 
top opened to remove the moisture. It is thought better, 
however, to remove the utensils entirely from the sterilizer 
and drain the water out of them. Dry utensils do not rust 
or promote the growth of bacteria. 

Experiments are being tried in Washington by J. C. Scott? 
in which a wooden barrel is being fitted with a 750-watt 
heater, a description of which is furnished as follows by 
Kable quoting from a letter received from Mr. Scott: 


‘“‘A farmer named Sikes took a wooden barrel, put an insert 
750-watt heater about 2 in. from the bottom, placed a false bottom 
about 6 in. above the heater, and put a faucet in where it would 
draw the water off to a line just under the false bottom. The 
false bottom is, of course, made of slats or perforated so that 
water can go through. The top of the wooden barrel should be 
lined underneath with copper, but should be wood on the outside. 

“We are now trying to get these barrels insulated because 
the heater is so much more efficient than the insulation. The 
insulation consists of asbestos wrapping with a covering over 
the asbestos which is painted so it can be washed off. 

“‘We have a flat water heating rate here of $3 per month for 
a 750-watt heater. The heater is left on 24 hr. of the day. After 
the utensils are washed, they.are placed in the barrel on the 
false bottom, the lid is put over them and they are left there 
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until the next milking, by which time they have been thoroughly 
sterilized. When the milker goes out to milk he takes the uten- 
sils out of the barrel, puts 10 or 15 gal. of cold water into the 
barrel, and when he has finished milking he draws this water 
off (which is plenty hot enough for washing), leaving water 
enough in the bottom of the barrel for sterilizing again. 

“I found one of our customers using this simple arrangement 
and he was keeping his bacteria count very low. I took the 
state dairy inspector out to see it, and he is so enthusiastic 
about its possibilities that he is recommending it to dairymen 
and dairy organizations. One of our largest creameries here in 
town (Seattle) is figuring on making them up and pucting them 
out io their farmers at cost. 


“The principal thing about this sterilizer water heater is its 
low first cost and low operating cost. 

“The milk inspection department of the city of Seattle are 
very favorable towards it and are recommending it. 

+ ++. +. present indications are that a sterilizer will work 
out of this whole propositoin that will be more popular than 
anything that has ever been devised, on account of the very low 
rate and the low first cost. 

“We are making such rapid progress in the development of 
this sterilizer that even now the ones that are being made up 
do not resemble the first ones used, although the basic principle 
is the same. 


“Hindman & Shippe, 401 E. 45th St., Seattle, are doing a great 
deal in improving this sterilizer, and the last one that I saw is 
copper-lined, well-insulated sheet metal on the outside with insula- 
tion between. The heater is of a patented percolating system as 
used in their steam tables, and has been very successful. With 
our flat water heating rate of $4 per kw. per month, it is neces- 
sary to put a thermostat in the heater. You might think that 
this arrangement is running into considerable money, but they 
are already getting out sterilizers, well insulated and with thermo- 
stats, that will cost from $30 to $35 retail.’’ 

Bacteriological Studies. C. S. Mudge‘ reports as follows 

on the sterilization of dairy equipment from the bacteriologi- 
cal standpoint: 
‘The importance of bacteria to the dairy industry can not 
be overemphasized. It would not be a misstatement to 
say that the rise of the dairy industry has been possible 
largely through our increased knowledge of the bacteria 
found in milk. The magnitude of the dairyman’s troubles 
are inversely proportional to the number of bacteria found 
in milk, for the more bacteria are kept out of the milk as 
produced and the more the bacteria are kept from growing 
when they do find their way into the milk, the better are 
the milk supplies and the fewer the problems that arise. 


There are five types of bacteria in milk as measured by 
the effect they have on it. They are the acid, acid coagulation, 
inert, alkali, and peptonizing. The first two groups give the 
dairyman very little trouble; in fact, he has learned to use 
them to a large extent in making cheese and butter. The 
alkali and inert types are of little importance according tu 
our present knowledge. The peptonizing bacteria are usually 
the organisms which cause the dairyman most of the trouble. 
These bacteria change the casein of milk to a soluble, bitter, 
often’ putrid, condition, which causes bad odors and flavors 
in the milk. 

The solution of the problem of the dairy sterilizer is 
largely the solution of the problem of destroying these pep- 
tonizers because for the most part they are spore forming 
organisms, which means that they can better resist heat 
and chemicals than bacteria generally. 

A survey of the dairy laws of the various states would 
reveal a rather interesting fact. Without exception two 
things are stressed above all others. Clean barns, clean 
cows, white uniforms are all of great importance, but the 
outstanding features of all laws are (1) sterilization of uten- 
sils and (2) cooling of the milk. Neither can be said to 
be more important than the other. Both are necessary if a 
good milk supply is to be maintained. 


An experiment reported in U. S. Department of Agricul- 
ture Bulletin No. 642 bears out this fact better than has 
ever been done before. Cows were maintained under the 
dirtiest conditions imaginable. Many samples of milk were 
analyzed over a long period of time, these samples averag- 
ing 500,000 bacteria per cubic centimeter. Simply by ade- 
quate sterilization of the utensils, even while keeping the 
other conditions as dirty as possible, the count dropped 
from 500,000 to 20,000. This difference in count represents 
solely the effect of sterilization of utensils. When utensils 
are dirty, the film of milk which clings to the inside wall 
is teeming with organisms. The addition of fresh milk to 
such a utensil causes this film to loosen and to be incor- 
porated with the added milk, thus inocculating it with count- 
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Fig. 2. Curves showing the effects of time and temperature on 


bacterial destruction 


less thousands of organisms, which, incidentally, are usually 
of the least desirable sort, the peptonizers mentioned above. 

This is true because as the above-mentioned film dries 
on the’can, the more desirable acid-forming bacteria die, 
leaving the resistant spore-forming, peptonizing bacteria 
which rot milk. 

The numbers of vacteria that can be found in dirty uten- 
ils run into the millions, and it is possible to add 500,000 
bacteria for each cubic centimeter of fresh milk added to 
such utensils. Furthermore, these dirty utensils contain the 
undesirable peptonizers mentioned above, as Table I will 
show. It will be seen from this table that the milk fresh 
from the udder has very few peptonizers, while the unsteri- 
lized utensils have them in great profusion. 

The bacteria found in the utensils can be killed by steri- 
lization. It is not sterilization in the absolute sense, how- 
ever. The dairyman speaks of a “sterile” can only in a 
relative sense. It is quite impossible to kill all of the bac-' 
teria in a can by the farm methods, for to kill the last 
few organisms would take temperatures and pressures above 
those at the command of the dairyman. An efficiency of 
99 per cent killed is all that can be expected. 

The killing of bacteria by heat involves hydrolysis, a 
chemical reaction resulting in the coagulation of the cell 
protoplasms. This coagulation is dependent upon time and 
temperature, and as with all lethal processes, there is a 
definite proportion between the living cells and remaining 
dead cells at a given time. The curve drawn from data 
gathered in a study of germicidal action of heat or of 
chemicals is a smooth curve as is shown in Fig. 2, where 
the surviving bacteria are shown as ordinates against the 
time factor. The effect of temperature is also noted. This 
figure was taken from published data gathered by the author 
in some studies upon the action of alkalies on bacteria. 

The methods used for the estimation of the number of 
bacteria in milk cans may be of interest. A liter of sterile 
water ,is poured into the can. The cover is placed in posi- 
tion and the can shaken vigorously fifteen or twenty times. 
This wash water is then poured back into the original con- 
tainer, and a cubic centimeter of this water is plated. The 
process of plating, briefly, is the mixing of a known amount 
of the bacteria-containing material with a gelatin-like sub- 
stance containing nutrient. The bacteria are held in place 
by the gelatin, but grow profusely, forming spots or colonies 
visible to the naked eye. Fig: 3 shows some colonies. After 


TABLE I 
<a a 
Acid co- 


Source of Sample agulating Acid 


Alkali Peptonizing 


percent percent percent percent 


Udder 46.20 37.2 0.45 6.3 
Milk from sterilized utensils 25.80 39.2 0.71 8.6 
Milk from unsterilized utensi!s 11.54 16.9 14.10 25.7 
Washings from unsterilized cans 0.39 1.8 19.20 66.8 
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Fig. 3. Colonies of bacteria after forty-eight hours growth, from 
which the ‘‘official plate count’’ is taken 


a growth period of forty-eight hours the colonies are counted 
and recorded as the “official plate count.” 

One thousand cubic centimeters are usually employed in 
washing cans but other amounts can be used. The results 
are reported as bacteria per can, which is obtained by mul- 
tiplying the colonies found in the amount of wash water 
used in the plate by the total added to the can. There is 
no standard procedure. 

A thorough knowledge of the engineering principles in- 
volved in such a simple apparatus as a farm sterilizer is 
lacking, and a field of endeavor is thus opened to the engi- 
neer. 

Economics of Dairy Sterilization. Geo. W. Kable reports 
as follows on the need of an economic study of dairy equip- 
ment sterilizers: 

Granting that dairy equipment sterilizers are desirable 
from the standpoint of sanitation and high quality dairy prod- 
ucts, the average dairyman also demands economic justifica- 
tion for the purchase of new equipment. 

An economic study of electric dairy sterilizers naturally 
divides itself into two major parts: 

1. A comparative study with other types of sterilizers 
in localities where sterilization is required. 
2. Increased money returns due to the production of- 

a better commodity in localities where sterilization is not 

compulsory. In either of these cases we must consider 

existing power rates, especially flat heating rates. and also 
whether or not the sterilizer constitutes the primary load 
which will govern the service or minimum charge. 

The first part of this study, and particularly where the 
sterilizer does not constitute the primary farm load, has been 
worked out reasonably well in California and some other 
states. The result has been the rather widespread adoption 
of electric sterilizers in place of other types. 

In localities where sterilization may be desirable but 
not compulsory, the problem is not so near a solution. There 
is some likelihood that equipment of different design must 
be devised before electric sterilization will become popular 
or practical. The following instance is more or less typical 
of this situation. 

A 5-kw., partially insulated sterilizer was installed at the 
Astoria Experiment Station in Oregon. Records of power 
consumption and cost for sterilization only were kept for 
the three months of October, November and December. The 
total power consumed during this period was 131 kw-hr. 
costing $29.07. This is obviously unreasonable, but never- 
theless typical of metered rates. The cost was made up of 
a $25.14 service charge and a $3.93 power charge at 3 cents 
per kilowatt-hours. The Station superintendent was not well 
pleased with the sterilizer arrangement for heating wash 
water because there was no hot water available for rinsing. 
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When the sterilizer was used for heating water the cost was 
6.6 cents for heating 7 gallons from 60 to 180 deg. F. with 
the cover on and 11.7 cents with the cover off, at 3 cents per 
kilowatt-hour. 

We do not interpret this as meaning that electric sterili- 
zation will not be feasible in such territory. It does mean 
that further study of sterilization methods, sterilizer design 
and sizes and the effect of insulation on operating cost is 
needed. The power companies must also scrutinize and re- 
vise their rate structures if they want this business, and 
the equipment companies and educational agencies should 
find other companion uses which will help absorb the mini- 
mum charges. 

Tests of Dairy Sterilizers. Two agricultural experiment 
stations—Washington and California—reported detailed tests 
conducted on sterilizers, the Washington experiment cover- 
ing small 5 and 3-kw. sterilizers and the California experi- 
ment covering a 15-kw. outfit. 


The data on the Washington tests are as follows: 

A Wellman Brothers electric sterilizer was secured and 
installed at a local dairy farm. The farmer pays half of 
the power bill and the Washington Committee on the \Rela- 
tion of Electricity to Agriculture half. This sterilizer is 
worked in conjunction with a hot water tank equipped with 
a 1000-watt heater. A 5000-watt heater is used on the 
sterilizer. No overheat control is supplied with the sterilizer 
nor its heating element, making it necessary for the operator 
to keep a constant watch on the water, filling the sterilizer 
every day or oftener, if several heats are to be made. The 
water is taken from the hot water tank at temperatures 
ranging between 90 and 120 deg, F. and placed in the steri- 
lizer. The sterilizer then raises the temperature of the water 
only from the temperature of the hot water tank to the 
boiling point. The 5000-watt heater was turned on on one 
occasion without any water in the sterilizer and quickly 
burned out. A 3000-watt heater was used until the 5000-watt 
heater could be rewound. 

Fig. 4 shows the results of tests made on the sterilizer 
with the two different elements. The verticle line near 
the top of the curve shows the point at which the power 
was turned off. Casual observation will show the much 
shorter time necessary to keep the 5000-watt heater con- 
nected than for the 3000-watt heater. The time for cool- 
ing before opening the sterilizer was noted and shows in 
the curves where they drop off at the end. The time for 
cooling in both cases was practically the same. The temper- 
ature at the top of the sterilizer when the smaller heating 
element was used was practically the same as at the bot- 
tom. This can be seen from the fact that it began to drop 
off immediately after the power was turned off. In the case 
of the 5000-watt heater the temperature at the top of the 
tank continued to rise for approximately two minutes and 
then dropped off abruptly for the next two or three minutes. 
The total power consumption in the case of the 5000-watt 
heater was only about 87% per cent of that of the 3000-watt 
element. In other words, had these two elements taken 
their full rated power the 3000-watt element would have 
consumed 3.25 kw-hr. in order to bring the contents of the 
sterilizer up to the sterilizing heat, while the 5000-watt ele- 
ment would have consumed 2.84 kw-hr. It would be neces- 
sary, however, on such an intermittent service as the dairy 
sterilizing equipment requires to charge a higher demand 
rate on the 5000-watt element than on the 3000, making the 
cost in either case practically the same as that of the other. 
The big saving, therefore, comes in the amount of time neces- 
sary to do the work, it being necessary to have the larger 
element on only a little over half the time of the smaller 
element. 

It is altogether possible that water could be heated in 
the sterilizer for the washing, as well as for sterilizing, thus 
eliminating the hot water tank, inasmuch as this particular 
hot water tank is in service only about one-half the time. 
The inconvenience suffered in this case is in getting the 
hot water from the sterilizer to the washer. 

This sterilizer is of the type which has the hinged top 
uninsulated. In other words, one thickness of sheet metal 
is used for the upper half. No records were made on heat 
loss through this top. The contents of the sterilizer were 
weighed in the case of both the 3000 and 5000-watt elements, 
care being taken to see that the outfit was filled with prac- 
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=———SS ——————————————————————————— _ Soo 
TABLE If 
Material With ——— element, With 3000-watt element, 

junds pounds 

Milker e 23.5 23.50 
Milk cans 28.5 26.25 
Miscellaneous 13.5 26.50 
Strainer cloths 0.5 (wet) 

Number Number 
Quart bottles* 26 24 
Pint bottles* 27 26 
Half-pint bottles* 12 12 


EE a 
*The bottles were taken from the crates and packed into the 
sterilizer so that practically all available space was filled. 


SS 


tically the same quantity of material and the same kind in 
both cases. The curve showing the heating for the 5000- 
watt element was taken from one test, as is also the curve 
for the 3000-watt element, but another test was run on a 
different occasion on the 3000-watt element, showing a curve 
which falls very closely on that given on the chart. 

Table II gives lists of equipment placed in the sterilizer 
for these tests: 

A thermostat supposed to operate at 180 deg. F. was 
used in the circuit of the water tank heater. However, it 
was soon discovered that it was unnecessary to heat the 
water to such a high temperature for washing, as it had to be 
tempered with cold water so that the hands could be put into 
it. With this in mind, the current was turned onto the tank 
only part time. In this way the water was held at a temper- 
ature ranging from 120 to 130 deg. F. It was necessary to 
heat only about 2 gal. to boiling temperature for sterilizing. 

A water meter was installed to record the amount of hot 
water used. The meter showed a total of 3870 gal. used in 
105 consecutive days, starting with June 14. The power was 
turned off the tank abuut a week without our knowledge 
during a recent test, making our average since September 
27 somewhat doubtful, but as nearly as can be determined 
the total for the $4 consecutive days following that date 
is 2900 gal. This makes the average daily use of hot water 
in this dairy, which is of average size (22 cows), 36.85 
gal. for the 105 days and 45.4 for the 64 days. While the 
last average may not be absolutely accurate, it is near 
enough to indicate a requirement for more hot water dur- 
ing the colder months. 

The power necessary to operate the water heater and 
sterilizer averaged 14.4 kw-hr. per day for six months, start- 
ing May 19 and ending November 18. This average does 
not include the power consumption for the first two weeks, 
when the dairyman was adjusting himself to its use. The 
daily consumption during the time this element was used 
averaged about 21 kw-hr. 

The rate charged in Pullman for this power was 5 cents 
for the first 40 hr. of demand, 3 cents for next 60 hr., 1 cent 
for the next 100 hr., and % cent per kw-hr. for all over. 

The maximum demand on our 5000-watt element has been 
set at 4.6 kw-hr. Basing our figures on the average power 
consumption, as found from six months’ records, the aver- 
age monthly (30-day) power consumption would be 432 kw- 
hr. At the rate given above the average monthly cost of 


(4000 Watt element) 


MATERIAL STERILIZED arn WEIGHT 


Fig. 4. Results of tests of the Wellman Brothers electric sterilizer 
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December, 1928 


Time and Temperature 
15-KW. Electric Dairy Sterilizer 


Load = 231 lb. Equipment 


DEGRESS FAHRENHEIT 


Poom temp. = 60.5 deg. F. 


Davis, Calif. = 1/26/28 


ma 32 40 
TIME - MINUTES 


Fig. 5. Time and temperature curve of the 15-kw. sterilizer 


heating water and sterilizing would be $16.64 (this includes 
the 1000-watt water heater). The sterilizer was used on an 
average about three times per day. The op+rator states 
that 20 min. was the average time for each filling. With 
this as a basis for estimating the power consumed by each 
piece of apparatus, we find the sterilizer consuming 6.9 kw- 
hr. Deducting this from 14.4 kw-hr. leaves 7.5 kw-hr. used 
by the hot water tank per day. This indicates that the 
1000-watt heater ran on an average 7.5 hr. per day. 

The hot water tank was carefully insulated with Arthur 
and Fowler “Fibreform” cover which has a heat insulating 
value of 80 per cent. This allowed the power to be on the 
tank at night and off during the day. 

That the electric sterilizer has been a success on this 
dairy is readily seen by noting the record of bacterial counts 
as made by the state dairy inspector in Pullman, as follows: 


Bacterial count 


January 2500 
February 3000 
March 2100 
April 2200 
May 2400 
June 1700 
July 2000 
August 1700 
September 2400 
October 2600 


The sterilizer was installed on this dairy and started 
operation May 5. Previous to its installation the dairy uten- 
sils were sterilized in boiling water over a small stove at a 
cost of approximately $6 per month. 

The two greatest complaints. dairymen have against this 
type of sterilizer are (1) it costs too much to operate them, 
and (2) they do not hold enough equipment. If all equip- 
ment could be sterilized at one time the cost of power 
might be considerably reduced, as the present electric steri- 
lizing apparatus must be opened to remove the first batch 
and replace it with the second. During this time the out- 
fit which contains only a small amount of water necessarily 
cools down to practically starting temperature. 

To aid in the work of washing a bottle washer brush run 
by a %-hp. 1800 r.p.m. motor was installed. The motor was 
mounted on a brackct outside of the milkhouse. A vringle 
bearing was made by pouring babbit into ‘an inch pipe around 
the bottle washer shaft. This bearing was made enough 
longer than the thickness of the wall to allow lock units 
to be turned on both ends. A flexible coupling made of a 
rubber hose on one end attaches the shaft to the motor and 
a pipe coupling on the other holds the brush, making the 
outfit complete. No record was kept of power consumption 
on this outfit as it works on the residence lightirg circuit. 
This has proved very satisfactory. 

A recording wattmeter was connected into the milkhouse 
circuit on this farm for a 24-hr. period and showed graphi- 
cally what happened throughout that time, the sterilizer, the 
hot water tank, and the milking machine being the only 
dairy equipment metered. Electricity for lights for the dairy 
barn and milkhouse and power to operate the bottle washer 
are metered on the house circuit ani is not separated from 
it. The sterilizer heating elemert. the element for the hot 
water tank, and the milking machine motor are all oper- 
ated on a 220-volt circuit. All the other circuits about the 
farm and farmhouse are 110 volts. 


In the California test conducted by A. W. Farrall’, a large 


sane agricultural ‘engineer, University of California. Mem. 
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15-kw. steam type electric dairy sterilizer located at the 
dairy barn and used in connection with the University of 
California dairy herd was tested and data obtained as fol- 
lows: ; 

The sterilizer consisted of a closed uninsulated galvanized 
box 4x4x5 ft., fitted with three 5 kw. General Electric im- 
mersion type, heating elements located in pipes below the 
trough in the bottom of the sterilizer tank. The sump held 
approximately 5 gal. of water and the water level was con- 
trolled by a float valve. 

Utensils sterilized consisting of pails, milking machine 
parts and similar equipment amounting to 261 lb. were steri- 
lized in one batch and records made of temperature, time 
and electrical consumption. 


Fig. 5 shows the time and temperature characteristics. 
Steam vapor was obtained in 45 sec. after turning on 
the power; 26 min. and 40 sec. were required to obtain 
a temperature of 170 deg. F. and 68 min. were required 
to reach 209.5 deg. F. The weather was rather cool, 
(room temperature 60 deg. F.) resulting in considerable 
heat loss at the higher temperature and causing a slow 
increase in temperature near the end of the experiment. It 
is of note, however, that if the current had been kept on 
only long enough to hold the temperature above 170 deg. F. 
for 20 min., which is 5 min. longer than required by state 
law, the total time would have been only 46 min. and 40 sec. 
for the entire process. 

The energy consumed was 17.4 kw-hr. which at 1.5 cents 
per kw-hr. would make the cost of the run as made 29.6 
cents. The cost for 1 hour would be 26.1 cents. The cost 
per month at this rate would be (60x26.1) $15.66. Readings 
taken during the month of December showed the actual 
power bill to be $17.55 at the above rate. 

A 5-kw. electric water heater was installed in connection 
with the above sterilizer and the total cost of current for 


+ the apparatus was $29 for December, at the same rate as 


that used by the sterilizer. The electric water heater was 
not very satisfactory on account of its small storage capacity; 
this was largely due to the fact that the water requirements 


of the dairy were materially increased after the installation 
had been made. 


One of the difficulties encountered with the electric steri- 
lizer was that someone accidentally turned off the water line 
to the sterilizer and allowed it to operate dry, thus burning 
out the heating elements. 

Another difficulty observed was that equipment was left 
very wet after sterilization, resulting in rust. It seems that 
some method of drying the equipment and sterilizer after 
use would be of great assistance. Equipment should be 


removed from the sterilizer while yet hot if it cannot be 
dried in the sterilizer. 


Publications. Publications issued during the past year, in 
connection with the dairy sterilizer were as follows: 

1. Operating Characteristics of Oil Heated Steam Type 
Sterilizers, by A. W. Farrall, AGrIcULTURAL ENGINEERING, 
September, 1927, vol. 8, No. 9, pages 237-240. 

2. Operating Characteristics of Electrically Heated 
Hot Air Type Sterilizer, by A. W. Farrall, AcricuLTURAL 
ENGINEERING, December, 1927, vol. 8, No. 12, pages 341-343. 

3. Operating Characteristics of Electrically Heated 
Steam Type Sterilizer, by A. W. Farrall and B. D. Moses, 
AGRICULTURAL ENGINEERING, October, 1927, vol. 8, No. 10, 
pages 273-277. 

The committee is unanimous in the idea that its work 
should be continued during the coming year, as there are 
many problems remaining to be solved. It is recommended, 
therefore, that the program as outlined for the past year be 
continued for at least one more year, special emphasis to 
be placed upon the development of the hot air type sterilizer 
which seems to offer many advantages over the steam type. 
It is also recommended that study be made of low wattage, 
continuous water heaters for use in conjunction with the 
sterilizer. 

Respectfully submitted, 
COMMITTEE ON DAIRY EQUIPMENT STERILIZERS 
A. W. Farrall, Chairman 
H. L. Garver W. C. Krueger 
Geo. W. ‘able Cc. S. Mudge* 


*Advisory member. 
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The Way of Agriculture— Engineered 


By L. J. Fletcher’ 


The new agricultural engineering building of the Univer- 
sity of California, at the University Farm, at Davis, was 
dedicated November 12. <A feature of the occasion was the 
dedication address of Mr. Fletcher, which follows. He was 
formerly head of the division of agricultural engineering 
at this institution, and it was largely through his personal 
efforts while in that position that the agricultural engineer- 
ing building was secured. After the necessary funds had 
been procured, he planned the structure, but did not stay 
to see it built.—Editor 


HAT is agricultural engineering? Engineering may be 

defined as directing the utilization of the forces and 

materials of nature for the benefit of mankind. Agri- 
cultural engineering is, therefore, the directing of these same 
forces and materials for the benefit of agriculture. An engi- 
neering technique has long since been developed for such 
industries as mining, transportation, communication, and con- 
struction. Agriculture, the greatest of the world’s industries, 
was the last to receive the attention of the engineer. Some 
of the reasons are obvious: ‘The small size of the individual 


producing unit, the interlocking of a mode of living with the. 


business of farming, the difficulty of extending to agriculture 
the work of the specialists. 


Agricultural engineering is the youngest of the major 
divisions of the agricultural colleges and experiment stations 
in the United States. Thirteen years ago the division of 
agricultural engineering was established in this college of 
agriculture. J. Brownlee Davidson was the first professor 
of agricultural engineering in the University of California. 
For four years this new division grew under the diligent 
and efficient guidance of this recognized leader of his pro- 
fession. This complete building and its effective program of 
activities is erected on the sound foundation laid by him. 
His vision of an engineered agriculture, an agriculture effi- 
cient in production and happy with its improved living con- 
ditions, was instilled in his students, his associates, all those 
who knew him. His work will carry on in California. 


What is the way of agriculture? Let us look at three 
pictures; perhaps they will illustrate the way. 


First, Mt. Vernon, the home of George Washington. Here 
we find a true picture of the organization of agriculture one 
hundred and fifty years ago. A fine home, though lighted 
with candles and heated with fireplaces, surrounded by a 
score of small buildings which housed such activities as cook- 
ing, spinning and weaving, soap and candle making, black- 
smithing, carpentry, butchery, shoemaking—the work carried 
on largely by servants skilled in these various vocations. 
Here was a complete community making use of a hundred 
workers, producing all of the things necessary for their 


< Ys sere engineer, Caterpillar Tractor Company. Mem. 
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The new agricultural engineer- 
ing building recently dedicated 
at the University of California, 
at University Farm, Davis. In 
closing his dedication address, 
Mr. Fletcher said: ‘So may 
this new agricultural engineer- 
ing building, beautiful in its de- 
sign for service, prove a fitting 
workshop for men destined to 
contribute much ‘toward the 
solution of the complex prob- 
lems of the agriculture of this 
state, of the nation, and of the 
world” 
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existence, with the exception of such materials as salt, iron 
and gunpowder. Over ninety-five per cent of the population 
of this country at that time were engaged in this kind of 
agriculture. . 

The second picture, Old Salem on the banks of the San- 
gamon River in Illinois, where Abraham Lincoln in 1833 was 
a partner in a store and later postmaster. The state of 
Illinois has made a park of this historic and interesting spot. 
Here as the visitor walks along the single street of the one- 
time New Salem, now Old Salem, he sees restored the evi- 
dence of the beginning of industry. A dozen small cabins 
line of street: Here labored the cobbler, next the wheel- 
wright, there the cooper in whose shop Lincoln read at night 
in front of the large stone fireplace; over there a cabin in 
which the spinning of wool and weaving of cloth furnished 
the means for a livelihood. The hatter and the blacksmith 
were established in their embryo factories, and by the river 
was the miller. And yet the enterprise which at that time 
employed the most in labor, in capital, and produced most 
in wealth, was the farm. This was 90 years ago, when the 
average man by working hard all day, every day, could care 
for the crops on 12 acres of land. He was beginning, how- 


ever, to exchange his product for the product of the worker 
in the village. 


The third picture is today. Leaving, Old Salem and driv- 
ing over a concrete road in a “carriage” travelling 40 miles 
per hour (the speed limit in Illinois), an hour’s trip will tell 
the story. Here is a farm implement factory employing 
.thousands of men, a brick plant, a shoe factory, another 
establishment which turns out nothing but socks, but many 
of them; here a small town with a large group of busy 
buildings into which thousands of carloads of corn enter to 
come out as starch, sirup, corn oil, and corn sugar; a pile 
of baled straw 50 feet high and covering a block—raw mater- 
ial for the paper boxes used by a large manufacturer of 
breakfast food. The farms have changed also—machinery, 
electric service, better homes (some better than others for the 
ability and desires of men will vary). 


Farming has not stood still in the race with the mushroom 
growth of industry. The productive efficiency of the farm 
worker increased fifteen per cent in the five-year period, 
1917-21—a remarkable record in itself and a real tribute to 
the ability of the farmer of today, to the new machines of 
production made available to him, and to the efficiency of the 
agricultural college. 


A popular diversion today is the comparing of agriculture 
with what is termed “industry,” usually to the disparagement 
of agriculture. This is largely owing to the fact that the 
statistics quoted for agriculture are most often the average, 
that is, average cost, average yield, etc., while industry is 
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Interior views of two of the laboratories in the new agricultural engineering building at the University of California. (Left) The 
tractor and gas engine laboratory. (Right) A part of the agricultural engineering research laboratory. ‘ 


largely known by the records of its most successful examples. 
The runner who endeavors to excel the average speed of his 
classmates will never make the track team. To win he must 
excel the best. 


The average yield of cotton in Texas is 135 pounds per 
acre, the average cost of production 21.4 cents per pound. 
Yet 27 farmers in Texas raised an average of 1241 pounds per 
acre at a cost of 4.7 cents per pound. Examples of a similar 
nature exist for all crops and all sections of the country. 
Efficient farming today demands and is receiving the same 
intelligent management as is efficient industry. The very 


- men who are making low-cost records in producing cotton, 


sugar cane, peanuts, corn, wheat, or fruit, are in every way 
capable of operating our prosperous industries; in fact, the 
chances are that if these managers exchanged places, some 
of agriculture’s advisers might learn what it is to battle with 
such unruly variables as rainfall, temperature, winds, hail, 
bugs, and the consequent effects on surplus and price. 

Some blame the engineer for the present agricultural 
problem of the surplus, saying we are suffering because the 
farmer’s ability to produce is increasing faster than the na- 
tion’s ability to consume. “Scientific agriculture is the salva- 
tion of the individual and the ruin of the mass” is a state- 
ment made in a recent book on the agricultural situation. 
However, the reader may pick up another treatise and read 
that “ a surplus is a necessity and constitutes the difference 
between barbarism and civilization.” Statistics are mar- 
shalled into books by authors who gravely warn us that in 
the not distant future the people of this country will be 
starving because of our inability to produce enough food; 
while others from the same statistics and with equal gravity 
aver that our farmers could produce over three times our 
present quantity of farm products without an increase in 
acreage, thus completely ruining themselves. : 

But this is America, where to hurt an economically sound 
industry is to benefit it. According to Merle Thorpe in “The 
Nation’s Business,’ 2000 ice producers faced the entry of 
electrical refrigeration. Did they quit? No. They studied 
their own industry; they cleaned house; they stopped ped- 
dling ice and began to merchandize it; they increased their 
business seven per cent in 1927, with a still !arger increase 
this year. Silk. has not succumbed to rayon, or phonographs 
to radios. Montana, one of the first states to feel the crash 
of a hurt agriculture, is now one of the consistent white 
spots on the business map; it is demonstrating to the world 
profitable methods of growing wheat. 

Many agricultural writers are alarmed at our decreasing 
consumption of food per capita; they point out that “all 
departments of human expenditures are capable of indefinite 
extensibility except the department of food.” But remember 
that agriculture furnishes the material not only for food 
but for clothing and shelter as well. As we increase the 
buying power of this nation—the greatest free-trading area 
on the face of the earth, spending each year an amount 
equal to three times the value of the exports of all the coun- 
tries of the world—we increase our ability to buy more shel- 
ter and more clothing. Science is opening the way toward 
a vast utilization of agricultural products for non-stomach 


uses. In 1921 nine million pounds of rayon were manufactured 
from cellulose, a material found in every plant that grows. 
This year 95 million pounds of rayon will be made from 
cellulose secured largely from cotton linters, wood pulp, pea- 
nut shells and corn stalks. O. R. Sweeney, of Iowa State 
College, states “Over 300 compounds have already been pro- 
duced in our laboratory from agricultural wastes and every 
one of these materials has commercial possibilities.” These 
products range from wallboard and paper to solvents and 
cloth. . ” 

Machine methods of production have not ruined our agri- 
culture. We should rather credit farm machinery with re- 
ducing the expenditure of manual labor on our farms, with 


‘shortening the working day, with increasing the production 


per worker. Progress consists of continuously solving the 
problems of today which arise out of the solution of the prob- 
lems of yesterday. To solve a problem is to create another. 

Large-scale farming is in the air. The question is not 
whether we want the large farm but rather, what are we 
going to do with it? How will we direct its development? 

This is an age cf specialization. Other industries employ- 
ing the specialist have prospered. As now commonly orga- 
nized agriculture cannot most effectively employ highly trained 
men. The average farm unit is too small to bear the cost. 
However, the large farm is unusually attractive to the trained 
man. Because of valuable experience gained during recent 
years, more large farms are succeeding. The tendency of all 
successful industry is to expand—to increase the size of the 
project. : 

With the increase in the size and variety of labor-saving 
farm machines the short annual period of use of these ma- 
chines on the smaller farm becomes an increasingly serious 
problem. For example, the load factor, that is, the percen- 
tage of annual full-load use of all power units employed, is 
about 4% per cent on farms in the United States. Manu- 
facturing industries enjoy a load factor of over 14 per cent. 
Were it possible to secure this load factor in agriculture, 
the present fifty million primary horsepower employed on 
farms could be reduced to less than twenty million. Some 
well-managed electric utilities are now securing load factors 
of over 50 to 60 per cent. Agriculture can hardly hope for 
such high utilization, but considerable improvement is feas- 
ible. 


The most recent mechanical deevlopment in agriculture 
is the perfecting of field and belt machinery for use with the 
tractor. The mechanism for large-scale farming is available. 


One of the present problems of agriculture is that of pay- 
ing too much for credit. In general, money at comparatively 
low interest rates is available in this country for safe invest- 
ments. If the present high credit charges are justified, how 
can the risk be removed ‘so that agriculture may enjoy low 
money rates comparable with other industries? 

The immigration policy, which keeps out of the country 
large numbers of people who would be content to use hand 
equipment in agricultural production, is making necessary 
the use of machines for multiplying the effort of the farm 
worker. 


Our government has evidenced a real desire to aid agricul- 
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ture; the large, well-organized farming project should be able 
to realize the benefits of these relief measures. 
To offset this picture of an industrialized agriculture, we 


have the desire of many to combine the privileges of rural. 


life with an occupation. The farmer is largely independent 
in his everyday affairs. He is assured of a home and food, and 
is largely protected from the anxieties of the industrially 
employed. However, no matter how enjoyable are the possi- 
bilities of rural life, there is required a certain profit or 
income from which may be provided those things which are 
now considered necessities, particularly in the modern home. 
There are those who maintain that many of our agricultural 
workers would be far happier and able to live under much 
better conditions if they were working for others rather than 
attempting to run their own businesses. However, defining 
the requirements for the happiness of others is a rather dan- 
gerous undertaking. 

California leads the nation in tne engineering of her agri- 
culture. She leads in the amount of power used per acre of 
improved land, and in income per farm worker. The amount 
of electricity used on the farms and in the farm homes is 
far in excess of that used in any other state——over 800 
million kilowatt-hours per year. This is sufficient electric 
energy to operate two 50-watt electric lamps for four hours 
every night in the year in every farm home in the United 
States. Sixty thousand California farm homes are lighted 
by electricity; forty-eight thousand electric irons are em- 
ployed; electric washing machines lighten the labor in twenty- 
eight thousand homes; while twenty-five thousand clean the 
floors with.vacuum cleaners. 

California has contributed much in the development of 
farm machinery. The combined harvester, which has revolu- 
tionized the grain farming industry in the great Middle West 
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was conceived, built and operated in this state forty years 
ago. California originated the track-type tractor and many 
of the more efficient machines used in irrigation, in tillage 
and in the processing of fruit. 

You have in California an agricultural engineering division 
as part of your college of agriculture, which is clearly sec- 
ond to none in any other state. The results of the research 
work carried on in this division have materially influenced 
such matters as the protection of farm machinery from dust 
and other causes of wear. It would be difficult to estimate 
the dollars-and-cents saving to farmers of this state, as well 
as of the nation, from this one outstanding example of 
well-conducted investigation. Other projects have included 
the more efficient utilization of electricity on California farms, 
the improvement of dairy equipment, better design and utili- 
zation of many types of harvesting machinery, and the im- 
provement of farm structures, particularly those employed 
in the poultry and dairy industries. The encouragement of 
the use of a simple type of septic tank has resulted in im- 
proved sanitary conditions in our rural communities. 

Thousands of California people have received instruction 
in the proper selection, use and care of all types of farm 
equipment in the regular courses here at the University 
Farm, as well as in many extension courses and meetings 
conducted by the agricultural engineers of the University. 
Citizens of other states and other nations are privileged to 
learn here “the way of agriculture—engineered,” the way 
toward profitable production and comfortable homes. 

So may this new agricultural engineering building, beau- 
tiful in its design for service, prove a fitting workshop for 
men destined to contribute much toward the solution of the 
complex problems of the agriculture of this state, of the 
nation, and of the world. 


Increasing the Efficiency of Tractor Operation 
By Clyde C. Gillies’ 


HE arrangement of the tractor shown in the accompany- 
ing illustrations is not the result of our (Canadian) 
liberal liquor laws, but merely an effort to overcome some 
of the disagreeable features encountered in tractor operation. 


The threshing season of 1927 was far from ideal from a 
weather standpoint, so the tractor was equipped as shown. 
{ found the proper way to start the day wrong was to get 
out in the chill, gray dawn, fill the tractor with icy cold 
water (a considerable quantity always went on me) and then 
crank until the conditions were right for starting. After a 
few days of this sort of thing, I brought the tractor home 
at night and put it in a heated garage. 


Hauling a tank wagon from field to field also proved a 


14QOwner and operator, Chattan Hill Farm, Strathcona, Alberta, 
Canada. Assoc. Mem. A.S.A.E. 
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These pictures show how Clyde Gillies, an Alberta (Canada) farmer, equipped his tractor to carry a full-day’s 
water, and also the headlight equipment provided for operation at night 


nuisance, so the tractor was supplied with the additional 
fuel tank shown in the illustration, and a platform on the 
rear axle housirg which carries cans holding eight gallons 
of water and one gallon of cylinder oil. With this arrange- 
ment the tractor leaves the garage in the morning supplied 
with fuel, oil, and water sufficient for the longest day’s run. 

The short days of late October made it necessary to shut 
down at 6:30 pm. on account of failing light. However, the 
addition of headlights gave light on the feeder and enabled 
threshing to continue until 7:00 pm. The headlights also 
made it possible to move the outfit at night, a feature which 
every operator of a threshing outfit will appreciate. 

After two years of operation I can heartily recommend 
this arrangement to any operator of the same make of tractor. 
He will find the few dollars spent in this equipment will 
soon be returned to him. 


supply of fuel, oil, and 
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A Study of Heat Loss From Flat-Irons 


By A. G. Tyler’ 


HE ability of flat-irons to hold heat under different con- 

ditions of use, the amount of heat lost in various ways, 

and other considerations were made the subject of a study 
by the agricultural engineering division of the University of 
Minnesota. It is the purpose of this paper to describe the 
tests and present the results. 

The amount of heat in a flat-iron or other object depends 
upon its temperature, weight and specific heat. For instance, 
a six-pound flat-iron at a given temperature contains more 
heat than a four-pound iron at the same temperature. Again 
a six-pound iron at 300 deg. F. contains more heat than a 
six-pound iron at 200 deg. F. The specific heat item is of 
little importance in this case as nearly all flat-irons are 
made of cast iron. Some irons are nickle-plated and most 
of them have wooden handles. In this investigation the entire 
weight is assumed to be cast iron, as under this condition 
the specific heat item may be neglected. 

Since the weight and specific heat of any flat-iron are 
constant, the only variable is that of temperature. The 
person using the iron is not so much interested in the amount 
of heat contained in the iron as in its temperature. It is 
possible then to express the value of any flat-iron in terms 
of temperature or rather in the fall in temperature of a 
certain weight iron in a certain time. Inasmuch as the room 
temperature was not constant, this factor has also been used 
in calculating the results. 

For this test there were available five irons of different 
makes, weights, shapes and surface conditions; they were 
an American Beauty electric, a Blau-gas, an acetylene, a 
Dover covered iron and a Geneva solid-handled iron. The 
first three were regular laboratory equipment, while the other 
two were secured from private homes. A description of 
these irons is given in Table I. 

The irons were heated with electricity (32-volt), acetylene 
or Blau-gas according to type. The Geneva and Dover 
irons were heated over open gas flames. The tests were 
made in a basement room which had a fairly constant tem- 
perature. In general the air was quiet but a 12-in. electric 
ian was available for producirg such air motion as was 
wanted. The room temperature under test conditions varied 
from 74 to 85 deg. Fahrenheit. 

Conditions and personal opinion influence the temper- 
atures to which flat-irons are heated. In general, for work 
on heavy materials, especially if they are fairly damp, a 
good hot iron is desirable, while for lighter or finer work 
a lower temperature is better. The universal method of 
testing the temperature of a flat-iron is to touch a moist- 
ened finger to the bottom of the iron; if it hisses it is at 
least hot enough. The upper limit of temperature is not 


effective. Weight or downward pressure is also necessary, 
for the softened fibers must be held in place until dry or 
nearly so if they are to remain that way for any length of 
time. 

Flat-irons used in private homes are limited to about 
six pounds in weight, although there are many smaller and 
lighter irons used for special purposes. There should be 
and generally is a more or less definite relation between 
the weight of the iron and the area of the base or ironing 
surface. For most household irons this ratio is about one- 
third of a pound per square inch of base area. In all 
probability this ratio has been established by actual experi- 
ence. If the weight is less per square inch, too much add- 
itional pressure must be applied by hand; if the weight per 
square inch is more than usual, less surface can be covered 
per unit of time. 


The particular object of this investigation was to find 
out which iron lost its heat the quickest and under what 
conditions. It did not seem advisable to actually measure 
the heat input and output, as this would have to be done 
under conditions which would not be comparable with usual 
ironing practice. Some difficulty was experienced in finding 
a method of getting the actual temperature of the iron. It 
is evident that in actual use the bottom of the iron loses 
heat faster than any other portion, and inasmuch as that 
is the business part of the iron, it was decided to take the 
temperatures there. 


A 95 per cent magnesia brick 10x8x2 in. was bedded in 
fine sand in a wooden box. Magnesia was chosen because 
it was the best available non-conductor of heat that would 
not burn or char at the temperatures which would be used. 
A shallow groove was cut in the upper surface of the brick 
to take an ordinary mercury thermometer. The particular 
thermometer used was graduated from 0 to 650 deg. F. The 
thermometer was bedded in this groove in such a manner 
that the bulb actually came in contact with the bottom of 
the iron, the center of the bulb being 2% in. from the point 
of the iron. In all probability the thermometer did not 
actually register the temperature of the face or bottom 
of the iron, but at least conditions were the same for all of 
the irons. Some trouble was experienced due to the soft- 
ness of the magnesia brick, the thermometer having a tend- 
ency to sink into the material until it was no longer in 
contact with the face of the iron. The groove was finally 
enlarged somewhat and filled with plaster of paris; the 


TABLE I. Description of Flat-Irons Tested 


Area of 
Weight, base, §&q. in. 
so easily determined. lb. Surface sq.in. of base Handle Remarks 
The process known as ironing consists of changing the ectric 6.163 Nickle 19.536 ~—.315._- wood Good condition 
moisture in the cloth, or other material, to steam and at the Acetylene 7.715 Nickle 20.158 = .357 | ~ wood Good condition 
same time applying a more or less heavy pressure. The  Blau-gas 5.739 Nickle 20.480 -280 wood Good condition 
steam makes the fibers pliable and the pressure causes them a 
to lie flat or take the desired shape. It follows, therefore, Nickle, _ bottom slightly 
that a flat-iron must have a temperature above the boiling Dover 4.823 rusty 16.176 -298 wood rounding 
Plain, 
point of water (212 deg. F. at sea level) in order to be. Geneva 4.953 very 14.768 .335 iron Poor condition 
‘Assistant professor of agricultural engineering, University of  _ a Az a 
Minnesota. Mem. A.S.A.E. ay > aie ial Ni iN a i 
“shops ee CT ee ee is Le RE AME LE age ee 
: 
ne - (Left) Irons tested. From left to right are the acetylene, Dover, electric (on magnesia brick), 


(Right) Some of the stands tested. 
headed thumb tacks; bright tin with four bosses; and stove lid 


From left to right they are sheet metal; 


Geneva and Blau-gas. 


cast iron; wood, asbestos, and 
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thermometer was placed in this material and pressed down 
with a flat-iron. As soon as the plaster of paris had set, the 
whole surface was scraped and rubbed down until'the thermo- 
meter bulb was actually in contact with the iron. The small 
amount of plaster of paris had no appreciable effect on any 
of the tests. 


After a number of trials of various sorts the method 
adopted was as follows: The iron, if of the self-heating 
type, was placed on a well-defined spot on the brick and 
the heat applied. When the thermometer indicated a temp- 
erature of about 300 deg. F., the gas or electricity was turned 


off. The temperature of the iron as indicated by the thermo- © 


meter invariably continued to rise for a short time after the 
heat was turned off. In general the iron was heated to a 
temperature somewhat higher than the one desired and then 
allowed to cool back to the selected point. After asking 
various people what they considered the proper ironing tem- 
perature and getting few replies of‘any value, the temperature 
of 310 deg. F. was chosen as being about right. 


When the iron had cooled back to this temperature. or 
near it, it was shifted to the particular stand or position to 
be tested. The iron was left on the stand 10 min. then 
moved back to the magnesia brick and left there 5 min. The 
temperature indicated by the thermometer at the end of this 
5 min. period was assumed to be the temperature of the iron. 

For reasons before given it seemed best to figure drop 
in temperature rather than actual heat units lost. From 
the weight of the iron, temperature of the iron and room tem- 
perature and time interval it was possible to calculaie 
temperature drop per minute, the temperature drop per minute 
per pound of iron, and the temperature drop per minute per 
pound of iron per degree difference in iron and room. tem- 
peratures. This last figure seems to express the value of the 
iron and stand as heat retainers. 


An analysis of the figures given in Table II shows that 
the temperature drop of the electric iron was the lowest 
with the Blan-gas, acetylene, Geneva and Dover following 
in their order. Naturally the temperature drop per minute 


_held the same order. When the tmperature drop per minute 


per pound of iron is considered the order changes to acety- 
lene, electric, Blau gas, Geneva and Dover. When the other 
factor, temperature difference between iron and room, is con- 
sidered, the order again changes to electric, acetylene, Blau- 
gas, Geneva and Dover. 


A consideration of the cype of stand indicates that there 
is not much choice in the shape, size or material of which 
the stand is made. All of the ::etals are good conductors, and 
if a hot flat-iron is placed on a smooth iron stand (such as 
a stove lid for instance) the flat-iron loses heat very rapidly 
by conduction. Asbestos paper, bright tin, plate glass or any 
other material commonly used for stands is but little better 
than the cast iron. If, however, the flat-iron is kept from 
coming in contact with the stand except in three of four 
points the heat loss is greatly reduced. A stand made of a 
piece of pine board, a sheet of asbetos paper, and three round 
headed thumb tacks is as good or better, so far as heat loss is 
concerned, than any of the elaborate stands that are common- 
ly used. The best stand, so far as the writer knows, is the 
one shown at the left in Fig. 2. This stand is light, substan- 
tial, nickle plated and has a double row of bosses to keep 
the iron from close contact with the stand. The chief objec- 
tion to a stand of this kind is that the iron must be lifted 
about 2 in. each time it is put on the stand. 


Ironing is, at best, a warm job. The aim of most every 
woman is to place her ironing board in front of an open 
door’ or. window or better still on an open porch where there 
is a good breeze. This practice is fine for the operator but 
hard on the iron. 


Some of the self-heating irons such as those that burn gas, 
gasoline, and alcohol have an adjusting valve for controlling 
the size of the flame. With irons of this sort the type of 
stand is of little consequence but they must be kept out of 
strong drafts or the flame will be blown out. Most elec- 
tric irons have heating elements large enough to allow con- 
tinuous use on rather damp clothes without undue cooling. 
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Table II. feeults of: Teste of Heat Lose From Irons 


Cant iron 
Sidemise to breez 
stove 1a 


ent, 
Five thicknesses 


‘Sidewise to breeze) 908 


‘gtowe lid 306 
‘Five thicknesses 


Note: Temperatures given are degrees Pehrenhedt. 


~ & mmber of other stands tested, ee the elettric iron, showed no 
Significantly different reste, 


CONCLUSIONS 


A good flat-iron, so far as its ability to hold heat is con- 
cerned, should be compact, that is, have as little surface as 
possible, be as heavy as is convenient to handle ard have 
as smooth a surface as possible, nickle plate being very 
good. Any gas-heated iron has relatively more surface than 
any of the solid irons. The extra outside surface is of less 
importance than rough inside surface which is an extremely 
good radiator. Of the three ways in which heat may be lost 
from a flat-iron, convection is the most important, conduc- 
tion a close second, and radiation a poor third. 

The best kind of a stand depends on the iron. If it is 
an electric or one of the old square-back kind the best 
possible stand is the back of the iron. If the iron cannot be 


stood on end owing to gas hose or to the fact that it is of the 
double-pointed type, the best stand is of thin sheet metal 


- having small raised bosses, or some other means of keeping 


a film of air between the stand and the base of the iron. 
The light, open, cast iron stand comes next while the solid 
iron stands (such in effect as a stove lid) are third, and 
placing the iron in front of an open window is worst of all. 

To summarize briefly, avoid large bulky irons of compar- 
atively small weight; keep the entire surface as smooth 
(polished) as possible; avoid drafts (on the iron); avoid 
heavy cast stands, and stand the iron on its own rear end 
if there are provisions for it. 


EDITOR’S NOTE: The stands tested which are not indicated 
in Table II, include asbestos paper with bosses, plate glass polished 
sheet metal, smoked sheet metal and various combinations of 
asbestos, tin, and pine. 
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A Dynamometer to Test Man’s Power Capacity 
By E. G. McKibben’ and J. S. Winters’ 


HE apparatus shown in the accompanying illustrations 

was built to give students in the farm power courses of 

the college of agriculture at the University of California 
a definite idea of the manual equivalent of the common power 
units, and a realistic conception of how hard a man must 
work in order to earn ten cents a day in competition with 
a gas engine or an electric motor. It has proved highly satis- 
factory, not only for the purpose for which it was built, but 
also as an instructive and entertaining piece of equipment 
which has attracted the favorable attention of all classes of 
visitors. 


It attracted more attention than any other object in the 
Agricultural Engineering Building on Picnic Day, May 21, 
1928, the annual open louse of the College of Agriculture. 
Visitors were operating it practically all day. A chart made 
by a Service Recorder recorded the time during which the 
dynamometer was in operation. The chart showed almost 
continuous operation from 9:30 a.m. to 6:30 p.m. except a 
short period at noon and 6:00 p.m., and a period of about 
an hour and a half during the parade in the afternoon. Con- 
sidering that at most it takes less than a minute for an 
individual to test his power capacity, it is evident that. a 


versity of California. Mem. A.S.A.E 


2Agricultural engineering division, College of Agriculture, Uni- 
versity of California. 


1Agricultural engineering division, College of Agriculture, Uni- 
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Curves showing results of a test of the maximum power of twenty- 
six college students 


large number of visitors gained a clearer conception of. the 
meaning of the common power units. 

An automatic Toledo scales was placed beside the dyna- 
mometer to enable the visitor to compare his weight as 
well as his power capacity with those of his friends. There 
was also a chart giving the cost per horsepower-hour for 
gas engines and electric motors. When a husky visitor 
or student learned that his maximum power capacity was 
about 1.5 hp. (for a run of a few seconds), and that working 
at that rate continuously he would earn only 6 to 15 cents 
per hour competing with mechanical power, he had a new 
respect for the gas engine and the electric motor. 

Construction. The dynamometer itself is rather simple 
and is merely a new arrangement and application of several 
old ideas. It consists of a shaft, a, mounted in ball bearings 
on frame, b, and an adjustable crank, c; two old gas engine 
flywheels, d; a forge blower, e, mounted on shaft a in such 
a way that any rotation of shaft a tends to rotate the blower 
frame; a pendulum, f, to prevent the blower frame from 
rotating causing the blower fan to rotate instead; a dial, g, 
to indicate the torque; a speedometer, h, to indicate the 
speed; and a discharge throttle, j, to vary the torque re- 
quired for operation at any given speed. The throw of the 
crank is adjustable from 9 to 14 in. The crank is also 
equipped with a ratchet to prevent danger of accident due to 
the kinetic energy stored in the flywheels. The flywheels are 
faced with sheet steel to reduce windage and prevent the 
possibility of accident due to a careless operator or spectator 
getting his hand or arm caught between the spokes and the 
frame. 

Calibration. The original plans called for the reading of 
both torque and speed during each test, and for figuring 
the power from these readings. However, experience indi- 
cated that as a practical teaching and demonstration appar- 
atus the best results would be obtained by running with 
open throttle and calibrating the speedometer directly in 
horsepower. This was possible because, except for changes 
in bearing friction and changes in air density, a given blower 
requires a definite power to drive it at any given speed and 
discharge opening. If the bearings are kept well lubricated 
there is little change in bearing friction. Also, the changes 
in pressure and temperature found in a properly heated labor- 
atory do not affect the air density enough to interfere with 
the use of such a calibration for teaching and demonstration 
purposes, although they would have to be considered in a 
highly scientific study. The relationship between the r.p.m. 
of.the crank and the power required for operation with open 
throttle is shown in the accompanying calibration curve. 
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This dynamometer: was built to 
test man’s power capacity and 
show how hard he must work 
to earn ten cents a day in com- 
petition with mechanical power 
and consists of a _ shaft, a, 
mounted in ball bearings on 
frame, b, and an adjustable 
crank, c; two old gas engine 
flywheels, d; a forge blower, 
e, mounted on a shaft, a, in 
such a way that any rotation 
of the shaft, a, tends to rotate 
the blower frame; a pendulum, 
f, to prevent the blower frame 
from rotating causing the blow- 
er fan to rotate instead: a dial. 
g, to ‘indicate the torque: a 
speedometer, h; to indicate the 
speed, and a discharge throttle, 
,» to vary the torque required 
for operation at any given 
speed 
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a Removing Trees by Direct Pulling = 

; ‘ By D. B. Lucas’ : 


The chief advantage of the long chain is that it permits 


LARGE mechanical advantage combined with sufficient 
A anchorage makes possible the removal of almost any 
tree or stump. The outstanding disadvantage of most 
methods of stump pulling is the time required for moving 
and setting up the apparatus. For that reason it is always 
desirable to uproot trees and stumps by the direct force of 


shifting the tractor from one position to another very easily, 
and without the necessity of unhooking either end. 

Some standing trees were removed at the same time. The 
trees offered greater leverages for pulling than did the stumps 
and came out without difficulty. The accompanying photo- 
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the applied power when possible. : graphs show four stages in the downfall of a full-grown apple 1 
Despite the fact that trees, especially live trees, are usual- tree. The remarkable speed ‘of this method of clearing land I 

ly very firmly rooted in the ground, there are many which is its strongest recommendation. 1 


ALMA POLE A OE 


may be pulled out directly by a tractor or team. The appli- 
cation of a little skill in the manipulation of the tractor, 
proper attachment of the cable or chain to the tree, and suc- 


cessive pulls in advantageous directions can put an end to 
a good sized tree. 


The fruit farm of the New Jersey Agricultural Experiment 
Station furnished a good example of effective stump pulling 
this summer. An old orchard had been partially cleared off, 
leaving stumps ranging from 8 to 12 inches in diameter. The 
clearing equipment consisted of a heavy 20-foot log chain and 
a light tractor. The tractor operator was an expert at get- 
ting a maximum force on the drawbar but very few of the 
stumps would give way to a single, straight pull. However, 
by effective short jerks and frequent shifting of the direc- 
tion of pull the majority of the stumps came out speedily. 


A Correction 


There were some errors in the caption to the illustration 
which appeared on page 339 of the November, 1928, issue of 
AGRICULTURAL ENGINEERING. The caption should read as 
follows: 

(Left) This picture shows the appearance of an untreated 
plot on the Vale (Oregon) alkali experimental tract after 
seven years cultivation and irrigation. All efforts to get a q 
crop to grow on this plot have failed. (Right) Ten tons 1 
manure per acre has been applied during each of the past | 
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four years, and one and One-half tons per acre sulfur applied 
two years ago. The soil has been greatly improved and a : , 
good crop of sweet clover is being produced at the present a 

time. This experiment shows there is virtue in the appli- 
cation of sulfur and manure though the cost is rather high 
10or general Use. 
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{Assistant professor of agricultural engineering, Rutgers Univer- 
sity. Assoc. Mem. A.S.A.E. © 
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Four stages in the removal of a full-grown apple tree. Note that the chain is hooked through the tree to the limbs on the side opposite 
_ the direction of pull. The second. and third pictures show how the method of hooking gives a continuous leverage 
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Agricultural Engineering Digest 


A review of current literature on agricultural engineering by R. W. Trullinger, specialist 
in agricultural engineering, Office of Experiment Stations, U. S. Department of Agriculture. 
Requests for copies of publications abstracted should be addressed direct to the publisher. 
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House Drainage and Sanitation, F. J. Taylor (Estate Magazine, 
(Letchworth, Herts, England) 26 (1926), No. 11, pp. 829-839, figs. 
10.)—Considerable information is given on the disposal of residen- 
tial sewage under rural conditions in England, including drawings 
of fixtures. 


The Theory of Structures, C. M. Spofford (New York and Lon- 
don: McGraw-Hill Book Co., 1928, 3. ed., rev. and enl., pp. XV + 
587, figs. 414).—This, the third, revised edition of this book, con- 
tains chapters on outer and inner forces; laws of statics, reactions, 
shears and moments, and influence lines; concentrated load sys- 
tems; beam design; plate girder design; simple trusses; bridge 
trusses with secondary web systems, including the Baltimore and 
Pettit trusses; trusses with multiple web systems, lateral and 
portal bracing, transverse bents, and viaduct towers; cantilever 
bridges; three-hinged arches; design of columns and tension mem- 
bers; pin and riveted truss joints; graphical statics; deflection 
slope and camber; statically indeterminate girders and trusses; 
space framework; swing bridges; masonry dams; earth pressure; 
masonry arches with fixed ends; and framed bents for high build- 
ings. 

Insulating Value of Building Materials, F. E. Fogle (Michigan 
Siation (East Lansing, Mich.) Quarterly Bulletin, 10 (1928), No. 3, 
pp. 97-104, figs. 9).—Data on the insulating of various building 
materials are presented, with particular reference to their use in 
farm structures. 


Poultry Houses and Fixtures, M. A. Jull and A. R. Lee (U. S. 
Department of Agriculture, Farmers’ Bulletin 1554 (1928), pp. II + 
30, figs. 29).—This is a revision of and supersedes Farmers’ Bul- 


letin No. 1413. It gives detailed information on how to build” 


poultry houses. 


Value of Building Insulation to Reduce Heat Losses, E. N. 
Sanbern (Journal American Society of Heating and Ventilating 
Engineers (New York, N. Y.) 34 (1928), No. 3, pp. 197-203, figs. 
6).—Data are presented on different insulating practices, indicat- 
ing the saving which may be attained. It is pointed out that the 
best way to install insulation from the standpoint of efficiency 
of heat transmission is to place it in the center of an air space 


so that it will divide the air space into two smaller dead air 
spaces. 


Residential Water Heating, R. R. Hermnann and K. R. McClung 
(Electrical World, (New York, N. Y.) 91 (1928), No. 7, pp. 341-346, 
figs. 8).—The results of investigations on residential water heating 
are presented, the purpose being to reduce the cost of such service. 
No conclusions are drawn. 


Free-Burning Carbonized Fuels for the Open Fire, H. H. Greger 
(Fuel, 7 (1928), No. 2, pp. 90, 91).--This is an abstract by W. T. R. 
Braunholtz of a report from Germany of experiments conducted 
in Japan with 14 different free burning fuels. In general, it was 
found that increasing ignition temperature corresponds to an in- 
crease in the volume of air per minute required for fuel consump- 
tion of 40 per cent for all fuels tested except gas coal semicoke. 


The Greenhouse, G. Lampmann (Der Gewachshausbau. Berlin: 
Wilhelm Ernst & Son, 1927, pp. VI + 114, figs. 46).—Information 
is given on the planning and construction of greenhouses from the 
German point of view. 


The Northwest Station Poultry House, A. M. Pilkey and A. M. 
Foker (Minnesota Station, Crookston Substation (Crookston, Minn.) 
Report 1926, pp. 59-63, figs. 4).—Specifications and a bill of mater- 
ial for this poultry house are given. 


Construction and Arrangement of Hog Stalls [trans title], Speck- 
mann and Dettinger (Veroffentl Landw. Kammer Rheinprov., 
(Bonn, Germany) 13 (1928), pp. 9, pls. 11).—Practical information 
on the subject is given from the German viewpoint. 


Buildings and Equipment for the Dairy Farm, F. D. Cornell, 
Jr. (West Virginia Station Circular 49 (1928), pp. 47, figs. 39).— 
Practical information is given on the planning and construction 
of buildings and equipment for dairy farms in West Virginia, to- 
gether with working drawings. . 


Better Tobacco Barns, L. H. Lewis and R. E. Currin (Clemson 
Agricultural College, South Carolina (Clemson College, S. C.) Ex- 
tension Circular 93 (1928), pp. 12, figs. 3).—Practical information 
on the planning and construction of tobacco barns is given, to- 
gether with working drawings. 


Electricity Helps Lift the Load from Bended Backs (Wisconsin 
Station Bulletin (Madison, Wis.) Bulletin 396 (1927), pp. 21-27, figs. 
2).—A progress report is given of investigations on the use of elec- 
tricity in agricultural operations (Agr. Engin., 8, p. 258), including 
feed grinding and silage cutting. Data on the cost of operating 


an individual electric light plant are also included, together with 
data on saving labor in haymaking and storing. 


Electrical Truck Garden Culture [trans title], G. Lind (K. 
Landtbr. Akad. Handl. och Tidskr., (Stockholm) 67 (1928), No. 1, 
pp. 49-65, figs. 5; also in Meddel. K. Landtbr (Sweden) Akad. 
Exptifalts. Trandgardsavdel., No. 25 (1928), pp. 17, figs. 5).— 
Apparatus for the artificial heating of truck garden soils by elec- 
tricity is described, and experiments on the use of this means of 
heating to supplement sun heat for potatoes, cucumbers, and other 
truck crops are reported and discussed. The results indicate that 
earlier maturity may be secured by this practice, particularly with 


cucumbers and other crops which are likely to be infested with 
diseases at later maturity. 


The Relation of Electricity to Missouri Agriculture, R. R. Parks 
and J. C. Wooley (Missouri Station (Columbia, Mo.) Circular 165 
(1928), pp. 11).—A brief outline of the activities of the station 


in connection with the development of rural electrification is 
presented. 


Chemical Character of Waters of Florida, W. D. Collins and 
C. S. Howard (U. S. Geological Survey, (Washington, D. C.) 
Water-Supply Paper 596-G (1928), pp. IV + 177-233, figs. 8).—The 
results of this study indicate that the surface waters of Florida 
differ widely in composition. In general, however, the rivers and 
smaller streams carry only small quantities of dissolved ‘minerat 
matter. All the rivers become blackish toward their mouths. Near- 
ly all the surface waters are noticeably colored, and the larger 
lakes and streams generally have more color than the smaller 
ones. Detailed data are also given on the quality of the ground 
waters in western. northern, central, and southern Florida, 
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“Land Drainage and Reclamation,’ by Q. C. Ayres and D. 
Scoates, is published to fill a need for a treatise on ordinary farm 
drainage, reclamation and surveying problems which a farmer may 
expect to handle without the aid of a specialist in this field. The 
book is intended primarily as a text for college students in agri- 
culture and also for farmers and as a reference book for prac- 
ticing engineers. It is not a text on surveying or drainage engi- 
neering. The mathem «tics are eliminated or simplified as much as 
possible without destroying the effectiveness of the material. A 
feature not found in other elementary books on the subject is the 
chapter on ‘‘Useful Principles of Law’’ as applied to farm waters. 
The chapter headings are: Introduction, measuring distances, 
surveying with steel tape, levels and level rods, leveling, adjusting 
levels, lines and angles, topographical surveying, computing areas, 
land surveying, drainage properties of soils, rainfall and run-off, 
open-ditch design, open-ditch location and construction, open-ditch 
maintenance, earth dams and levees, drainage districts, useful 
principles of law, explosives and their use, clearing land of brush, 
clearing land of stumps, control of soil washing, sub-surface drain- 
age, location of tile drains, design of tile drains, selection of tile, 
installation of tile, drain-tile accessories, estimating cost of tile 
drainage, and special methods of drainage. Practical tile-drainage 
probleins are given in the appendix. It is believed that the book 
will find a wide application throughout the country. The McGraw- 


Hill Book Company, New York, N. Y., has made it available at 
the list price of $4.00. 


“Synthetic Nitrogen,’’ is the title of a profusely illustrated 
booklet picturing the fundamental principles—including mass pro- 
duction, large scale operation, intensive scientific research, elimina- 
tion of waste, utilization of by-products, constant endeavor to 
adapt the products to the needs of the markets—employed in win- 
ning nitrogen from the air. It is published in Germany, but in 
the English language, and describes, in a brief, non-technical way 
the fixation of nitrogen by the ‘‘Haber-Bosch Ammonia Fixation 
Process’ at plants in Oppau and Leuna, Germany. It treats in 
the same way the subsequent manufacture of fertilizer from the 
nitrogen, research on the application of fertilizers and also the 
working and living conditions provided for the 36,700 employees 
of the two plants. The booklet is made available in America by 
the agricultural department of the Synthetic Nitrogen Products 
Corporation, of New York, Atlanta, and San Francisco. 


“The McCormick-Deering Gas Engine Handbook,” is a brief, 
non-technical, illustrated treatise.on the principles of operation of 
the internal-combustion engine and on the care and repair of the 
McCormick-Deering engine. Information on pulleys, belts and the 


calculation of speeds is also given. It is published by the Inter- 
national Harvester Company. 
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and practice of engineering as applied to agriculture and 
of the allied arts and sciences. Published monthly by 
the American Society of Agricultural Engineers, under 
the direction of the Publications Committee. 
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J. B. Davidson, Chairman 
G. W. Iverson P. S. Rose 
F. A. Wirt R. W. Trullinger 


The Society is not responsible for the statements and 
opinions contained in the papers and discussions published 
in this journal. They represent the views of the individ- 
uals to whom they are credited and are not binding on the 
Society as a whole. 

Contributions of interest and value, especially on new 
developments in the field of agricultural engineering, are 
invited for publication in this journal. Its columns are 
open for discussions on all phases of agricultural engineer- 
ing. Communications on subjects of timely interest to 
agricultural engineers, or comments on the contents of 
this journal or the activities of the Society, are also 
welcome. 

Original articles, papers, discussions, and reports may 
» = from this publication, provided proper credit 
s given. 


RAYMOND OLNEY, Editor 


Scientific Selection 


66 E manufacturer of farm equipment has undoubtedly, 
through many trials, satisfied himself that a particular 
piece of machinery will work, but he should do more 

than this. He should, through sufficient trials, in cooperation 

with farmers and agricultural experiment stations, be able 
to give definite information to each prospective buyer as to 
what is the best size and type of machine to be used under 
any given set of conditions. The purchase of unadapted or 
unsuitable machinery is a loss to a farmer, which may pre- 


vent him from obtaining other needed equipment that will 
increase his profits.” 


The foregoing statement made by Roy Johnson, owner of 
Wandaroy Farm in North Dakota, before the recent annual 
convention of farm equipment manufacturers, is of particular 
interest and significance to agricultural engineers. 


The farm equipment manufacturers have already made 
considerable progress in the direction recommended by Mr. 
Johnson. The opportunity, however, is unlimited, and Mr. 
Johnson’s suggestion not only merits consideration, but a 
definite effort might well be put forth to carry it out more 
extensively, and on a more scientific basis. The results 
surely would work to the great advantage of farmer and 
manufacturer alike. 

The efficiency and prosperity of the agricultural industries, 
as is true of other industries, is dependent in large measure 
on the proper selection of equipment, as to type, size, etc., 
to meet given conditions and requirements. What do we 
know about the duty (“duty” used in its engineering sense) 
of the great variety of types and sizes of farm implements 
and machines in use today? What does the manufacturer, 
or the farmer, or the agricultural engineer in state or federal 
employ or in private practice know about it? The answer 
is that so far as the selection of agricultural equipment being 
on a scientific basis, there is much to be desired. 

In spite of this fact, however, it may be said that, between 
the manufacturer and the farmer, a pretty fair job of select- 
ing the most suitable equipment is being accomplished now. 
But there is much room for improvement. Improvement in 
this respect would tend to lessen the farmer’s chances of 
getting unsuitable equipment, and, from the manufacturer’s 
point of view it would contribute to stablizing the farm equip- 
ment business. 

The accomplishment of this desirable result can best be 
attained by cooperative effort. Closer cooperation between 
manufacturer and farmer is essential, but to carry out such 
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a project on a comprehensive scale, involving as it would 
a considerable educational effort, the services of a third 
factor should be enlisted—the agricultural engineer in state 
and federal employ. From the standpoint of both farmer 
and manufacturer the state agricultural. experiment station 
would be the logical agency to conduct such tests as would 
be necessary to establish the duty of the various sizes and 
types of implements and machines. Under the direction of 
station engineers, working closely with the engineers of the 
equipment companies and with farmers, the results of such 


trials would béar the stamp of authority acceptable to all 
concerned. 


Good Plowing the Answer 


¢¢F GOOD plowing continues to be considered an adequate 
method of corn borer control, farmers may be very 
fortunate.” 

The foregoing is the very first sentence of a bulletin just 
issued by the Ohio State University: agricultural extension 
service. The authors are C. O. Reed and E. A. Silver of the 
department of agricultural engineering of that institution. 

The sentence quoted is immediately followed by this one: 
“By a little more -attention to plows and to the art of plow- 
ing, they (the farmers) may avoid the necessity of more 
expensive and less easily applied methods of control.”. 

Such a statement coming from recognized authorities on 
corn borer control should be very reassuring to the farmers 
of the corn belt faced with the corn borer menace. Good 
plowing may not be the complete solution of the control prob- 
lem, but it would seem to be of paramount importance. 

It is no exaggeration to say that farmers of this country 
have done a lot of slip-shod plowing. Perhaps after all the 
millions of dollars it is costing the nation and corn belt 
farmers to fight the European corn borer will be well spent, 
if it results in better plowing and other improved practices. 


More Engineering 


UT of the maze of conversation, speechmaking, investi- 
O gations, and so on about the so-called predicament of 

agriculture one thing stands out clearly—to those who 
get out into the highways and byways of the agricultural 
communities and observe what is actually going on. Strange 
as it may seem, it is this particular thing that excites the 
least comment from most of the politicians,.news writers, 
and would-be farm leaders. — 

We have reference to the extensive application of engi- 
neering that is going on in agriculture. Never before have 
farmers bought in such large volume tractors, trucks, ma- 
chinery of all kinds, building materials and equipment, and 
installed lighting, power and other facilities for reducing 
power and labor costs in farming operations and for raising 
the standard of farm living. All this is the product of engi- 
neering achievement. : 

While there is still room for a tremendous amount of engi- 
neering in agriculture, an almost unbelievable advarice has 
taken place in the past five years. It is destined to have a 
profound influence on the future of agriculture, both as a 
business and as a mode of living. Just what the result a few 
years hence will be no one can forecast with any degree of 
certainty, but it is clear that changes of far-reaching impor- 
tance are impending. Agriculture is apparently entering a 
period of development perhaps not greatly dissimilar to that 
which started in the manufacturing industries fifty years ago. 

The great trend in agriculture today is obviously toward 
more and more engineering. The result will be to eventually 
place agriculture on a par with other industry and with other 
business, a thing that will undeniably be to the best interests 
not only of the people in agriculture, but also of all people 
in any way dependent on agriculture—and that, of course, 
includes the entire human family. 

In this development the agricultural engineer is playing 
an important part, and he will play an even more important 
one as time goes on. Back of the service he is expected to 
render lies a great responsibility, for the evolution of the 
new agriculture will be largely an engineering achievement. 
The agricultural engineer gladly accepts the responsibility. 
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Who’s Who in Agricultural Engineering 


T. E. Hienton 


G. W. McCuen 


D. Scoates F. A. Wirt 


AQUNQEEEOOOLOUNUAA IHNEN RANTS NTA ANENNANATAH AA NNATNANNANUH HUE ATGHATAAUU UU LGANANANAUUAUOUU UO ETEEAAONAUAOUU OU ARLEOAANOUAD OO AUER 


T. E. Hienton 


Truman Edward Hienton (Mem. A.S.A.E.), as associate 
agricultural engineer of the Purdue University Agricul- 
tural Experiment Station, is project leader in rural elec- 
trification in Indiana. A graduate of the agricultural engi- 
neering department of Ohio State University in 1921, he was 
in the agricultural engineering extension work of the Uni- 
versity for a short time. From Ohio he was called to 
Nebraska to continue his extension work in agricultural engi- 
neering. After a little more than two years there, he ac- 
cepted a similar position at Purdue University in 1924. When 
Indiana planned its rural electrification project he was chosen 
to direct it and began work in his present position January 
1, 1925. While at Nebraska and later at Purdue, he took 
leave when possible to study at Iowa State College. He was 
awarded his bachelor’s degree in agricultural engineering 
by that institution in 1926. Under his direction the Indiana 
rural electrification project has been the source of much 
valuable information on the application of electricity to agri- 
culture and has stimulated the increased interest of both the 
farmers and the power companies. An original part of his 
program is the short course held at Purdue for rural electric 
service men of light and power companies. 


G. W. McCuen 


Glenn William McCuen (Mem. A.S.A.E.) is professor and 
head of the department of agricultural engineering at Ohio 
State University. Raised on a farm in Illinois, he saw the 
opportunity for engineering in agriculture before the Univer- 
sity of Illinois offered special training in that line. He pre- 
pared himself by taking three years of mechanical engineer- 
ing and two years of agriculture, receiving a bachelor’s de- 
gree in agriculture from the University of Illinois in 1915. 
Between his third and fourth years at the University he 
spent three years as draftsman for various companies. Since 
his graduation the agricultural engineering department of 
Ohio State University has claimed him, first as instructor, 
later as assistant professor, professor, and, since 1924, as 
head of the department. In addition to his teaching and 
research achievements, he is the inventor of the Ohio record- 
ing belt dynamometer. Tests with this dynamometer are 
the basis of his article, “Some Power Studies Through the 
Use of the Ohio Recording Belt Dynamometer,” published in 
AGRICULTURAL ENGINEERING (Vol. 5, No. 3, March, 1924). He 
has served on the Tractor Rating Committee, the Power 
Farming Committee, as chairman of the Left-Hand Plow 
Investigation, and in 1922 as first vice-president of the Soci- 
ety. At present he is chairman of the Committee on Row 
Crop Management. 


D. Scoates 


Daniels Scoates (Mem. A.S.A.E.) is professor and head of 
the agricultural engineering department at Texas Agricultural 
and Mechanical College. He studied civil engineering, re- 
ceiving his bachelor’s degree from Iowa State College in 
1910. While still a student, however, he became interested 
in agricultural engineering and affiliated with the American 
Society of Agricultural Engineers in 1909. Upon graduation 
he accepted a position as assistant agricultural engineer at 
Montana State College but was soon called to the Mississippi 
A. and M. College to be professor and head of the agricultural 
engineering department there. Continuing his studies, he was 
awarded his professional degree in agricultural engineering 
by Iowa State College in 1915. In 1919 he accepted his 
present position. Well known as author of severai labora- 
tory manuals on agricultural engineering subjects and of 
humerous contributions to the farm press, he is now con- 
sulting editor for a series of agricultural engineering books 
being published by the McGraw-Hill Book Company. He is 
also co-author of the first book of the series, entitled “Land 
Drainage and Reclamation,” which is reviewed in this issue. 
In the Society he was president in 1918, and more recently, 
chairman of the College Division. 


F. A. Wirt 


Frederick Alfred Wirt (Mem. A.S.A.E.) is advertising man- 
ager of the J. I. Case T. M. Company. He graduated from 
the University of Nebraska in 1913 with a bachelor’s degree 
in civil engineering, having specialized in the agricultural 
phases of the work. His professional biography includes 
holding positions as assistant professor in charge of the farm 
machinery department, Kansas State Agricultural College. 
1913-17; manager of the publicity department, John Deere 
Plow Company, of Kansas City, Missouri, 1917-18; agricul- 
tural engineering extension specialist and head of the depart- 
ment of agricultural engineering, University of Maryland, 
1918-19; assistant sales manager, Emerson-Brantingham 
Implement Company of Harrisburg, Pennsylvania, 1920-21; 
professor and head of the agricultural engineering depart- 
ment, University of Arkansas, 1921-22; editor of “Case 
Eagle,” J. I. Case T. M. Company, 1922-24; and his present 
position since 1924. He is also author of a laboratory manual 
on farm machinery and of numerous valuable contributions 
to trade papers and to AGRICULTURAL ENGINEERING. In addi- 
tion to various committee appointments he was a member 
of the Council in 1921 and 1922, chairman of the Farm Power 
and Machinery Division in 1924-25, and president of the Soci- 
ety in 1926-27. At present he is chairman of the Committee 
on the Bureau of Agricultural Engineering. 
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~ A.S.A.E. and Related Activities 


AVDUOVUTUU UAL ttntrinaneecvniesieaeeanaiciicaeaenaiteei 


- Strahan New Chairman Structures Division 


UE to the fact that he is leaving the University of Wis- 

consin about January 1 to become associated with the 

Atlas Powder Company, John Swenehart recently re- 
signed as chairman of the Structures Division of the Amer- 
‘ican Society of Agricultural Engineers. To fill this vacancy 
President Boss has appointed J. L. Strahan, agricultural 
engineer, in charge of the ventilation department of Louden 
Machinery Company, who has been serving in the capacity 
of vice-chairman, as the acting chaii‘man of the Division. 


Southwest Section Elects Officers 


R. JONES, Texas A. & M. College, was elected chairman 
_, of the Southwest Section, American Society of Agricul- 
ez tural Engineers, for the year 1929, in the recent ballot- 
ing of the section. Other officers selected to serve with him 
are H. T. Barr, University of Arkansas, first vice-chairman, 
R. W. Baird, Oklahoma A. & M. College, second vice-chair- 
man, and E. N. Gatlin, Texas Power and Light Company, 
secretary-treasurer. Because it will be host to the Society 
at the 23rd annual meeting of the Society at Dallas in June, 
the leadership of the section for 1929 is particularly impor- 
tant. 


Agricultural Engineers Head Training Department 


F PARTICULAR interest and significance to the agricul- 

tural engineering profession is the training depart- 

ment being organized by the Caterpillar Tractor Com- 
pany. This department is headed by H. H. Sunderlin, as- 
sisted by F. P. Hanson and J. F. Goss, three well-known 
A.S.A.E. members. Their work consists in conducting tractor 
schools, dealer training courses, and maintaining instruction 
at the factory for the company’s representatives, salesmen, 
and service men. Twice each year a ten-day military school 
will be conducted for reserve officers of the U. S. Army. The 
organization of this department indicates an appreciation by 
the company of the benefits to be derived from the proper 
education and training of those interested in its products. 


American Standards Association Succeeds 
American Engineering Standards Committee 


NANIMOUS approval by the thirty-seven member bodies 

of the establishment of the American Standards Asso- 

ciation to succeed the American Engineering Standards 
Committee, is announced by William J. Serrill, assistant gen- 
eral manager of the United Gas Improvement Company of 
Philadelphia. Mr. Serrill was chairman of the Standards 
Committee, and now becomes president of the American 
Standards Association. One of the most important results 
of the abandonment: of the committee form of organization 
will, according to Mr. Serrill, be a much greater degree of 
participation by trade associations in the direction of the 
national industrial standardization movement. 

One of the first acts of the Association will be the organi- 
zation of a board of directors composed of twelve industrial 
executives. This newly created board, which was established 
in recognition of the increasing part which executives are 
playing in the standardization movement, will control the 
general administration and policies of the Association. The 
old Main Committee, made up of representatives of all the 
member-bodies, now becomes the Standards Council, and in 
its hands will rest all matters cornected with the adoption 
and approval of national standards. 

The officers of the Association are, in addition to Mr. 
Sorrill: vice-president, Cloyd Chapman; secretary, P. G. Ag- 
new; and assistant secretary, F. J. Schlink. The advisory 
committee of Industrial Executives includes: J. A. Farrell, 
president of the U. S. Steel Corporation, chairman; George B. 
Cortelyou, president of Consolidated Gas Company; John W. 


Lieb, senior vice-president of New York Edison Company; 
L. F. Loree, president of the Delaware & Hudson Company; 
and Gerard Swope, president of the General Electric Com- 
pany. 

The American Engineering Standards Committee was or- 
ganized in 1917 by the American Society of Civil Engineers, 
the American Institute of Mining Engineers, the American 
Society of Mechanical Engineers, the American Institute of 
Electrical Engineers, and the American Society for Testing 
Materials. The purpose of the organization was to provide a 
method of cooperation which would prevent duplication in 
standardization work and the promulgation of conflicting 
standards. The United States Government Departments of 
War, Navy and Commerce became members of the committee 
in 1919. New members were from time to time added until 
at the time of the present reorganization there were 37 
member-bodies. There are in addition 350 sustaining mem- 
bers, including manufacturers, distributors, associations, etc. 


Aunsaenccenngnnagnncnasangnaccacenacnvcasnsgnngnuggngnncvcagsganengne sts teeuncuueetgsvengcuaungcgasnngceccsggnenaugcyygvetenecuuevdcananeenduutegsaeeacguungsnggcgcvonaagcageauccuangsnastts 


Personals of A.S.A.E. Members 


Aaneennaanngnnrconnnnceennnvccsencacnencasnagcagsaucesatengnaccantaegsaggygccsgsncucgcangegngenvceceeecccsgennvengnegvsntaeeanecaececcsstcconanegvessgnnageevenecccnncenvsnsnnaeniany 


W. T. Ackerman, electrical project director and engineer, 
New England Rural Electrification Project, is author of a 
bulletin, entitled “Building an Electric Dairy Cold Storage,” 
(Extension Circular 85) recently issued by the Extension 
Service, University of New Hampshire, Durham. 

Greta Gray, formerly professor of home economics, Univer- 
sity of Nebraska, is author of Nebraska Agricultural Experi- 
ment Station Bulletins 225 and 226. “The Lighting of Nebras- 
ka Rural Homes by Kerosene and Gasoline Lamps,” is the 
title of bulletin 225 and “The Nebraska Farm Kitchen,” is 
the title of bulletin 226. 

L. E. Hazen, head of the agricultural engineering depart- 
ment, Oklahoma A. & M. College, Stillwater, is author of 
Circular No. 74, entitled “The Oklahoma Farmstead,” just 
issued by that station. 

L. F. Livingston, extension specialist in agricultural engi- 
neering, Michigan State College, will address the American 
Society of Agronomy at its next meeting in Washington on 
the subject “Marl Digging Machinery.” 

Geo. W. Kable, formerly agricultural engineer of the Ore- 
gon Committee on the Relation of Electricity to Agriculture 
and the Oregon Agricultural Experiment Station, is the 
author of two technical reports of particular value to electric 
light and power companies. One deals with the development 
of farm service by electric power companies, giving sugges- 
tions for the development of rural service, based on a careful 
study of existing rural service organizations, and on personal 
observations and experiences of the writer. The other report 
deals with records for filing for rural departments of electric 
power companies. 

R. W. Trullinger, assistant in experiment station adminis- 
tration (agricultural engineer), Office of Experiment Stations, 
U. S. Department of Agriculture, presented a paper entitled 
“Promising Lines of Agricultural Engineering Research,” be- 
fore a meeting of the Association of Land Grant Colleges 
and Universities held in Washington, D. C., last month. He 
is also author of a paper, entitled “Progress in the Study 
of Soil Hydromechanics,” contained in the 1927 Report on the 
Agricultural Experiment Stations. This paper has been re- 
printed in pamphlet form and copies may be secured from 
the Office of Experiment Stations, Washington. 

Cc. S. Whitnah recently resigned as manager of the engi- 
neering department of the King Ventilating Company to be- 
come associated with the Western Steel Products Company, 
Duluth, Minnesota, as agricultural engineer in charge of the 
development of products of sheets and steel for farm use. 

W. C. Wood recently resigned as instructor in agricultural 
engineering, University of Saskatchewan, to accept a posi- 
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“Caterpillar? Model 
Twoton cultivating a hill- 
side with a groom at 
Danville, Calif. New De- 
partures insure carefree 
performance. 


Reap 


AGRICULTURAL ENGINEERING — ADVERTISING SECTION 


Three-row special built 
planter pulled by “Cater- 
pillar’ T’woton Tractor 
near Stockton, Calif. New 
Departures in the trans- 
mission, countershaft and 
final gear drive. 


From Daybreak to Sundown 


HERE are a number of things 

that farmers want and get in 

their “Caterpillar” Tractor bear- 
ings—but they think of them as simply 
dependability. 

They want engine power to flow 
through to driving gears with mini- 
mum loss of friction. New Departures 
do that. 

They want long life from the steady 
permanent location of shafts 
and gears. A New Depar- 
ture feature. 

They want freedom from 
unnecessary lubrication 
bearings that operate for 


long periods with little attention. 
New Departures again. 

Finally, they want freedom from 
bearing wear and, likewise, from the 
need of adjustments or replacements. 
Both are a nuisance and unnecessary. 
New Departures! 

Wherever you find New Departure 
Ball Bearings installed—and they are 
widespread throughout the agricultur- 
al industry—you may know 
that the builder of that ma- 
chine has as his first consid- 
eration highest quality and 
the interests of the ultimate 
user. 
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The New Departure Manufacturing Co. 


‘Bristol, Connecticut 
Chi ago Detroit San Francisco 
1070 
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tion as field research engineer with the Massey-Harris Com- 
pany, Ltd., of Toronto. 


Index to Agricultural Engineering 


N INDEX to Vol. 9 (1928) of AGRICULTURAL ENGINEERING, 
A the journal of the American Society of Agricultural 

Engineers, is now available and copies may be had upon 
request from the office of the Secretary. Copies of the index 
are being enclosed with copies of this issue sent to members 
and other regular subscribers of AGRICULTURAL ENGINEERING. 


QUUUUDSENAUPAUUUUSASMANAUUUOESEUANUUONEAAATUUUOOENEAAAAAUUUNSAAAAA AUG AEUU UU EOAAAU UU SENAAAU AeA 


New A.S.A.E. Members 


NOOSULOOODODUDUOUUUUANUANAAAAANARANNEEELALAA OULU UOUUUUNN GANONG GEENA AETAEERET UA 


Jamés C. Cherry, planter, Dockery, Miss. 

Walter D. Ellison, assistant drainage engineer, U. S. De- 
partment of Agriculture, Fort Wayne, Ind. 

Ernest B. Kellogg, farmstead engineer, National Lumber 
Migs. Ass’n., New York, N. Y. 

Charles A. Logan, research engineer, Colorado State Agri- 
cultural College, Fort Collins, Colo. 

Erling Styri, professor, The Norway College of Agricul- 
ture, As, Norway. 

Harold G. Wilson, engineer, Timken Roller Bearing Co., 
Chicago, Ill. 


Transfer of Grade 
D. Cromer Heitshu, assistant agricultural engineer, Vir- 
ginia Agricultural Experiment Station, Blacksburg, Va. (Jun- 
ior to Associate Member.) 


MONUUNANUUANUANNONUOUUOUUNONLSUNSNEGNUNGAUAAUAAQUQUOOOUDOUUOAEUESUEREGUUEUAGLOQUAUANUQUUUUU UU GREEEGUOEANOAAMUULUUOU MUU TOTAEOEUEANAAG ANU PEPE nA 


Applicants for Membership 


The following is a list of applicants for membership in the 

erican Society of Agricultural Engineers received since the 
publication of the November issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send information relative to 
applicants for consideration of the Council prior to election. 
‘vannennuvaunagunngnsancvzgvsnnnngeanqvnnanvnseninsasninnseaUcseussusninatsaUignnse gees tse een 


John S. Bird, president, Wheat Farming Company, Topeka, 
Kan. 

Allan B. Campbell, electrical engineer, National Electric 
Light Association, New York, N. Y. 

Ben W. Faber, agricultural engineer, Westinghouse Electric 
& Mfg. Company, East Pittsburg, Penna. 

Roy W. Gifford, general superintendent of factories, 
Massey-Harris Co., Ltd., Toronto, Canada. 

Charles T. Gilliam, assistant commercial manager, Central 
Power and Light Company, San Antonio, Tex. 

Joseph H. Godfrey, director of research and publicity, 
The Creamery Package Mfg. Company, Chicago, Ill. 

James H. McAfee, salesman, Advance-Rumely Thresher 


_Co., New Castle, Penna. 


John A. Mirtoff, director of Russian Bureau of Agricultural 
Information, Agricultural Academia in Moscow, U.S.S.R. 

Cc. M. Roan, vice-president and secretary, Self Kleen 
Thresher Screen Company, Minneapolis, Minn. 

Lawrence O. Russell, salesman, J. I. Case Threshing Ma- 
chine Co., Kansas City, Mo. 

Harold M. Ware, member of commission to organize 
Demonstration State Farm in North Cauvasus, Zerno Trust, 
Kuznetski Most, Moscow, U.S.S.R. 

Ralph Kenneth Wilson, district distribution engineer, 
Illinois Power and Light Corporation, Du Quoin, II. 

Raymond H. Bamer, superintendent of live stock, New 
York State College of Agriculture, Ithaca, N. Y. 

Ralph W. Moltke, promotional engineer, Central Illinois 
Light Company, Peoria, Il. 


Transfer of Grade 
John B. McCormick, student trainee, J. I. Case Threshing 
Machine Co., Racine, Wis. (Student to Junior Member.) 
Norman W. Wilson, graduate assistant, Ohio State Univer- 
sity, Columbus, Ohio. (Student to Junior Member.) 


A.S.A.E. Employment Service 
TTENTION is called to the fact that the employment 
service conducted by the American Society of Agricul- 
tural Engineers, and appearing on this page under the 
title “Employment Bulletin,” is primarily for the benefit of 
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Society members. The members pay annual dues of $8.00 to 
$15.00, depending on the grade of membership, which help 
to maintain the employment and other services rendered by 
the Society... Obviously it would be unfair to make the em- 
ployment service available to other than members, except, 
of course, those who seek to secure men for positions for 
which Society members would be logical candidates. 

The availability of this service to members and to pros- 
pective employers is clearly set forth onj this page in the 
paragraph in small type directly underneath the heading 
“Employment’ Bulletin.” Attention is also called, in that 
paragraph, to the fact that hereafter notices will be inserted 


for one month only, unless requests for additional insertions 
are received. 


QUMULAAUOUUUUUOOAENEEEEEASUSUOULUUUUUUUUOUUAAEDNELONORAOOOOQUOAU OOOO SASGELE SUES ETAT SP 


Employment Bulletin 


*MUMUUUUOOANELUQUOUEANGAUOUUATRRAAUAUOUEGAAUUAUUREEAAUUUNN AAA AANT AA S T eee 


An employment service is conducted by the American Society 
of Agricultural Engineers for the special benefit of its members. 
Only Society members in good standing are privileged to insert 
notices in the ‘Men Available’ section of this bulletin, and to 
apply for positions advertised in the ‘Positions Open’’ section. 
Non-members as well as members, seeking men to fill positions, 
for which members of the Society would be logical candidates, are 
privileged to insert notices in the ‘‘Positions Open’’ section and to 
be referred to persons listed in the ‘‘Men Available’’ section. 
Notices in both the ‘‘Men Available’’ and ‘‘Positions Open’’ sections 
will be inserted for one month only and will thereafter be discon- 
tinued, unless additional insertions are requested. Copy for notices 
must be received at the headquarters of the Society not later than 
the 20th of the month preceding date of issue. The form of notice 
should be such that the initial words indicate the classification. 
There is no charge for this service. 
Anuouyagniangenseaennurnnsggnegnesinanannegensnnsegnengeevnsunanegsuevausivtasasagnsennacsagnvagnergrngeveeennenenanveauvatviagnvnqcvnvanqivngnsnqinnnauitaus® 


Mea Available 


AGRICULTURAL MACHINE DESIGNER, age 88, seeks larger 
opportunity. A graduate in mechanical engineering, with five 
years of machine shop practice and mechanical drafting, and 
ten years in experimental department of a large agricultural im- 
plement organization manufacturing a full line of tillage and 
harvesting tools. Experience at bench, floor, field work and 
drafting. Capable of handling men. MA-155. 

AGRICULTURAL ENGINEER, 1928 graduate of Ohio State Uni- 
versity, specializing in farm structures, desires connection. Two 
years experience as extension office under-graduate assistant, 
devoting time almost entirely to structures work, also one year 
as full-time extension specialist, before graduation. MA-156. 


Positions Open 


AGRICULTURAL ENGINEER wanted in sales promotion divi- 
sion of an internationally known tractor company. Young man 
just out of college last June and with two or three-months’ 
-experience in the field preferred. Work will include compiling 
field data for use in sales work, the handling of demonstrations 
and fair exhibits, and the other usual work connected with sales 
promotion. Privilege of starting the work any time between 
now and the first of January. PO-145. 

ENGINEER with designing and drafting experience on combines, 
threshers and tractors, wanted by a progressive farm machinery 
manufacturer in the Middle West. Only men with first-class 
experience need apply. PO-146. 

AGRICULTURAL ENGINEER wanted by an Agricultural College 
in the East as instructor in farm motors and machinery with 
some opportunity for research work. PO-147. 

AGRICULTURAL ENGINEER wanted to teach farm drainage, 
»surveying to forestry students. With summer work the job will 
pay $2800.00 to $3000.00. PO-148. 

MECHANICAL SUPERINTENDENT wanted by large Canadian 
manufacturer of farm implements located in Ontario. State 
present salary, age, and qualifications in detail. Replies strictly 
confidential. PO-149. 

MECHANIC wanted by large Canadian manufacturer of farm 
implements located in Ontario. Must be first-class man and 
familiar with experimental work. PO-150. 

AGRICULTURAL ENGINEER, graduate of Mississippi A. & M. 
College and North Carolina State College of Agriculture, desires 
position in college work, either teaching, extension, or research. 
Has had teaching and extension experience for a period of nine 
years in southern agricultural institutions and for the past two 
years has handled work in drainage, irrigation, water supply and 
plumbing, machinery, building and repair work on a large demon- 
stration farm in the South. MA-157 


U. S. CIVIL SERVICE OPENING 


The U. &. Civil Service Commission announces an open com- 
petative examination for junior agricultural engineer ($2,000 a 
year). Service may be either in or outside of Washington, D. C. 
This is an assembled examination covering general physics, mathe- 
matics, general engineering, and one optional subject. Applicants 
should secure and execute form 2600, stating the exact title of the 
examination and optional subject desired. Applications should be 


on file with the Civil Service Commission at Washington, D. C., not 
later than January 22. 
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c aay ni Thin 


LG A BO ETE 
—————_— a Laying the concrete 
- - platform for chick- 
ens is a simple and 
inexpensive job. 


Sun Porches for Chicks 


fF Nea THE illustration above features a concrete platform, appropriately 

) ‘& called a sun porch for chicks. This new development in brooding 

“sa 1 has been pronounced practical by New Jersey and New England 
s¥’ <4 poultrymen after two years of experience. 


he rae s 

The pavement protects the health of growing chicks by keep- 
ing them off contaminated ground during their first few weeks 
when they are most susceptible to coccidiosis, black head and intestinal worm 
infection—profit-taking diseases commonly spread in droppings. On such plat- 
forms the chicks get more direct sunshine than is possible when they are con- 
fined to the house. The congestion within the house is relieved and the birds 
gradually become accustomed to outdoor air so that the change from the con- 
stant heat of the brooder stove is less abrupt. 4 


Since the platform can be cleaned thoroughly, the poultryman is saved the 
expense of continually moving the house and yard to new, unpolluted surround- 
ings—an essential sanitary practice where chicks are allowed to run on the 
ground. When chicks are 6 or 8 weeks old and are released they are large enough 
to range and may be fed at some distance from the house so that the danger of 
contracting these profit-killing diseases is largely averted. 


PORTLAND CEMENT Cfssociation=- 


Concrete for Permanence CHICAGO 
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In 1907, the elec- 
tric light and 
power com- 
panies served 
1,946,979 cus- 
tomers. In 1927, 
they served 
21,694,000 cus- 
tomers, a gain of 
19,747,021 in 
twenty years. 
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The New Horizon 


T is the characteristic of electricity that 


the more you use it, the more uses you will 
find for it. 


Every day some new electrical convenience 
puts American standards of living on a still 
higher plane. Electrical devices in all branches 
of industry are continually increasing the prq- 
ductive capacity and earnings of working-men. 


Not only does the average consumer increase 
the amount of electricity used each year, as 
its benefits become more fully appreciated, but 
many new homes and factories are constantly 
being added to the lines of the electrical com- 
panies. 


Yet despite this never-ending, always-expand- 
ing demand on the facilities of the electric light 
and power companies, electricity is never 
caught off guard. Always there is available 
an adequate supply to meet every need as it 
arises. Tomorrow’s service is always in proc- 
ess of being built today. 


Something new today —something new to- 
morrow—something new next week, next year 
—something to make industry more efficient, 
to make life more enjoyable, to make humanity 
happier—that is the goal toward which elec- 
trical science is ever striving . . . the one hun- 
dred percent electrification of America. 


This is one of a number of advertisements appearing 
in newspapers throughout the country. They bear 
the signature of local electric light and power com- 
panies in the interest of preserving to the future of 
America, that freedom of individual initiative which 
alone has made electrical development possible. 
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This chart shows the growth of electrical service 
in rural districts of the United States in the last three 
years and projected to 1932. 


It is reasonable to believe that this rate of growth 
will be betterei—but even if it remains the same, 
there will be approximately one million electrified 
farmsinthiscountry by the end of 1932. 


American farmers may safely depend upon the elec- 
tric power companies to carry forward the electrical 
progress which the principle of individual initiative 
has made possible in the past. 


Electricity is more than lighting— 
it is a power helper on the Farm! 


Many people still think of electricity performs a proved total of one hun- 
only in terms of lighting. Yet this is dred farm tasks. 


= Fg ee or There is a wider variety of uses for 


electricity in agriculture than in any 
Electricity as heat operates theelectric other industry. Experimental work is 
range or cooker;heatstheelectriciron, constantly increasing these uses. 
toaster and percolator; and provides 


warm water throughout the year. To obtain electrical service for your- 
self and your neighbors, consult your 


Electricity as power, pumps water, power company. You will find ready 
runs the washer, milks the cows, sepa- cooperation. Many companies have 
rates the milk, churns the butter,turns established rural service departments 
the grindstone, grinds the feed, cools to provide the latest information on the 
the refrigerator, mixes concrete and applicationofelectricity to agriculture. 


The Committee on Relation of Electricity to Agriculture is composed of economists 
and engineers representing the U. S. Departments of Agriculture, Commerce and 
the Interior, American Farm Bureau Federation, National Grange, American So- 
ciety of Agricultural Engineers, Individual Plant Manufacturers, General Federation 
of Women’s Clubs, American Home Economics Association, National Association 
of Farm Equipment Manufacturers, and the National Electric Light Association. 


NATIONAL ELECTRIC 
LIGHT ASSOCIATION 


420 Lexington Avenue, New York, N. Y. 
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the General 
charger (Tungar) permanently con- 
mected, radio batteries pre charged 
by merely “ plugging” into the light 
ing circuit. 


Headwork is Easier 


With Electricity 


ai SE your head and rest your hands” is a 
maxim which has helped many a man to 
carry an unpromising farm through to success. 


With most of the trying handwork and backwork 
done by G-E motors and other electric equipment, 
the farmer has time to do the better part of 


his planning and constructive work before he 
is tired out. 


Hotpoint Hedlite heater brings 
ick warmth and cozy cheer to the 
or room. 


Lights, running water, milkers and other electrified 
machines of themselves earn farming profits. But 
it is the help that electricity brings to better 
management that is the real foundation of success. 


The G-E monogram assures you that this help 
shall not fail. 


the broom forever with this 
Electric cleaner. It sells at 
ly low price 


Tune in on WGY (Schenectady), KOA (Denver), KGO 
(Oakland), for the General Electric Weekly Farm Program. 


Ask Your Power Company 
If your farm is on or near an electric power line, ask the 
power company for a copy of the new G-E Farm Eook 


which explains more than 100 uses for electricity on the 
farm. 


GENERAL ELECTRIC 
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DESIGNERS and 

ENGINEERS! 
Usually no construction changes 
are necessary to applyALEMITE 
to new machinery. In many cases 
it s'mplifies construction and 


lowers construction costs. 


In Farm 


These Manufacturers use 
ALEMITE or ALEMITE-ZERK 
as standard equipment 


Advance-Rumely Co. 

Allis Chaimers Mfg. Co. 

American Seeding MachineCo. 

Appleton Mfg. Co. 

Athens Plow Co. 

Athey Truss Wheel Co. 

Avery Power Machinery Co. 

Avery & Sons, B. F. 

A. D. Baker Co. 

Banting Mfg. Co., The 

Bates Manufacturing Co. 

Belle Cit Mig. Co. 

Bloom Mfg. Co. 

Brown-Lynch-Scott Co. 

Bucher & Gibbs Plow Co. 

J. 1. Case Plow Works 

Caterpillar Tractor Co. 

Climax Corp. 

Coldwell Lawn Mower Co. 

Continental Co., The 

John Deere Harvester Works 

Deere & Mansur Works 

Deere & Co. 

John Deere Spreader Works 

A. M. Dellinger Co, 

Electric Wheel Co. 

Ellis Keystone Agricultural Works 

Emerson-Brantingham Co. 

Fox River Tractor Co, 

Freeman Mit. Co. 

Gehl Bros. Mfg. Co. 

Gilson Mfg. Co. 

Gleaner Combine Harvester Corp. 

Gravely Motor Plow & 
Cultivator Co. 

Gray Tractor Co. 

Harris Mfg. Co. 

Hart-Parr Co. 

Hayes Pump & Planter Co. 

Hocking Valley Mfg. Co. 

Huber Mfg. Co. 

Hummer Plow Works 

Ideal Power Lawn Mower Co. 

International Harvester Co. 

Jacobsen Mfg. Co. 

Joliet Mfg. Co. 

J. T. Tractor Co. 

Kewanee Implement Co. 

John Lauson Mfg. Co. 

Litchfield Mfg. Co. 

Louden Machinery Co. 

Massey-Harris Co. 

McAdam & Sons 

Meili-Blumberg Co., Inc. 

Messinger ot Co. 

Minneapolis T. M. Co. 

Minneapolis Steel & 

Machinery Co. 

Moline Implement Co. 

Monarch Tractors Corp. 

New Beeman Tractor le 

New Holland Mach. Co. 

Nichols & Shepard Co. 

Oliver Chilled Plow Works 

Parker Pattern Works 

Pennsylvania Lawn Mower Works 

Pioneer Tractors, Inc. 

Port Huron Corp. 

Rock Island Plow Co. 

Roseman Tractor Mower Co. 


fg. le 
Toro Mfg. Co. 
Trackson Co. 
U.S. Wind E gine & Pump Co. 
Van Brunt Mfg. Co. 
Western Harvester Co. 
Wisconsin Tractor Co. 


CANADA 
Robt. Bell Zagiae & Thresher Co. 
sse 


Cockshutt PlowCompany,Ltd. 
Massey-Harris Co., Ltd. 

John Goodison Thresher Co. 
International Harv. Co., Ltd. 
Sawyer-Massey Co., Ltd. 
Tudhope-Anderson Co., Ltd. 
Verity Works—Massey-Harris 
Waterous Company, Ltd. ~ 
Geo. White & Sons, Ltd. 


, ALEMITE 


This Amazing System Does 
What Old-Style ‘‘Greasing’”? Can NEVER Do 


... gives longer life, avoids breakdowns, cuts repair 


bills, makes lubrication quick and easy 


A high pressure lubricating method 
for farm machinery is multiplying per- 
formance and owner satisfaction. 


It largely avoids the most common cause of 
costly “breakdowns,” cuts repair bills as 


much as 80%. 


By making proper lubrication quick, easy 
and simple, it doubles any implement’s 
chances of frequent lubricating care. Thus 
insuring longer life—and greater satis- 
faction. 


It is already standard equipment for 90 
leading implement manufacturers. 


Alemite or Alemite-Zerk 


These are the same systems employed on 
15,000,000 motor cars today. But they are 
more important to the life and performance 
of farm machinery than to most motor cars. 


Because, outdoors, working through wind, 
rain, mud, dirt, dust—all weathers—the 
average farm implement gets more abuse in 
one season than a motor car in several years. 


A Lubrication System—not ordinary 
“greasing” 

Ordinary oiling or “greasing” fails to com- 

bat these conditions. Grease cups are un- 

handy, hard tooperate, create little pressure. 


Oil holes plug up, drain off—even carr 
chaff and grit into bearings. Thus, wit 
lubrication neglected or halfdone, “break- 
downs,” delay, repair bills, ensue. 


Alemite and Alemite-Zerk are high pressure 
lubricating systems. Lubricant at 500 
pounds pressure or more is forced into, 
around and through the bearing! All grit 
and old lubricant is forced out. No dirt 
nor grit can work into an Alemite fitting 
—it’s automatically sealed as greasingis done. 


A simple twist of the Alemite gun (or push 
with the Alemite-Zerk Compressor) does 
the work. Generally 15 minutes does effi- 
ciently what 45 minutes of oil-hole poking 
and “greasing” failed to do. Because clean 
lubricant under pressure reaches the heart 
of the bearing. 


A System Engineered to Your 
Requirements 


Alemite systems do more than merely re- 

lace old-style oil holes and grease cups. 
They are individually engineered to meet 
the particular lubrication requirements of 
each implement. 


A trained lubrication engineer, theoretically 
and practically fitted to service your lubri- 
cation needs will call at your request. Write, 
wire or phone—The Bassick Mi . Co., 2656 
N. Crawford Ave., Chicago, IIl. 


ALEMITE 


High Pressure Lubrication for Farm Implements 


©T.B.M.Co. 


THE COMBINED STRENGTH OF THESE TWO 
NAMES—REPRESENTING THE LARGEST 
ACCESSORY MANUFACTURERS IN THE 
WORLD—Is YOUR GUARANTEE OF QUALITY 


Reg.U.S. Pat. Off. 


lana Namen 
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HOVELING high-priced feed into ‘animal fur- 
naces”’ is an expensive way to keep stock shelters 
heated. Stock and poultry that have to keep themselves 
warm by generating heat from their feed produce less 
pork, less beef, less milk or fewer eggs fromagiven amount 
of feed. r 
' The difference of a few degrees in temperature in 
stock and poultry buildings often represents the differ- 
ence between dampness and dryness . . . between healthy 
and diseased stock ... between profit and loss. Control 
of temperature and humidity is of vital importance to 
profitable stock raising. 


Study Th2 Graphic Chart 


Certain types of construction offer better solutions to this im- 
portant problem than others. The chart graphically depicts rela- 
tive rates of heat leakage and shows how construction affects 
ease of temperature control. Added to this, initial investment 
and maintenance costs must be considered. And when feed 
goes largely into fuel, a share of the feed bill must be considered 
as maintenance. 

The chart shows how fast heat supplied by farm animals leaks 
through walls of lumber, sheet iron, brick, tile or concrete. 


The chart clearly demonstrates that lumber walls are superior 
to those of any other type of construction from the standpoint of 
temperature and humidity control. Lumber roofs with wood 
shingles show the same superiority. All in all, the lumber build- 
ing is the most economical structure to erect. 
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Material 7 (B..U.) g 


Lumber wall (studs, 
sheathed inside and 
out with inch boards) 


Same Lumber Wall 
(stud spaces filled 
with shavings) 


Sheet metal siding 
(nailed to lumber 


Brick Wall (8” Solid) 
Hollow Tile Wall (8”’) 


Concrete Wall (6’’) 
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Relative Heat Le e Per Hour 
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Interesting Booklets You Will Want To Read 


Valuable literature on the use of lumber on the farm has been 
prepared by the National Lumber Manufacturers Association. 
Use the attached coupon or write any field office on specific farm 
problems. 


National Lumber Manufacturers Association 
Transportation Building, Dept. 4551, Washington, D. C. 
Gentlemen: Please send me free copies of the booklets checked below: 


O Use of Lumber on the Farm 
ie Oe O The Cost of Comfort 
— BY CENTUR’ES O Information on Lumber and Were to Find It. 


pai yy sagshe ws it 2» aM considering the building of—Bara Siio. 


Hog House Implement Shed Poultry House 
or 

Name. 

Street 

I tat a tigate = 


NATIONAL LUMBER MANUFACTURERS 
ASSOCIATION 


TRANSPORTATION BLDG., WASHINGTON, D. C. 


New York Atlanta 


Pittsburgh 
Dallas Memphis 


San Francisco 


Boston 


Chicago 
Portland, Ore. 


Indianapolis 
Kansas City 


Minneapolis 


“American Standard Lumber from America’s Best Mills” 
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Each spoke is heated 
and forged in the hub, 
forming a head on the 
inside ‘and a shoulder 


+ on the outside, similar 
‘to a boiler rivet. 


It is expanded in the 
tire with a shoulder 
on the inside and the 
end is riveted on the 


In all French & Hecht 
Wheels, the spokes are 
fastened in both the 
hub and tire by spe- 
cial processes that 
have been highly de- 
veloped by French & 
Hecht. Compare this 
construction 
with other types. 


outside.” 


ce FX 


LL tests show that French & Hecht Steel Wheels are stronger 
A than other types of wheels of equal weight. In addition, 
French & Hecht wheels have other structural advantages. 
There are no limitations as to materials used. The hubs, for 
instance, in French & Hecht Wheels are designed to best meet the 
requirement of the machine on which they are used. The material 
may be cast iron, steel, malleable or steel tubing. Likewise spokes 
and tires may be of high or low carbon steel, etc. 

The spokes may be flat, round or oval, and may be arranged in 
the wheel to best meet the load requirements. 

Tire sections may be straight band, flanged, grooved, concave, 
convex, half oval, etc——again depending on the mechanical and 
operating requirements of the machine. Notice how spokes are 
fastened in the tire in French & Hecht Wheels. 

French & Hecht construction assures not only a stronger and 
more durable wheel, but a wheel so exact mechanically that it adds 
to the efficiency of the machine itself. French & Hecht, Inc., has 
devoted a vast amount of study and experimenial work to all 
wheel problems and are the largest manufacturers in America 
specializing in the design and manufacture of steel wheels. 


FRENCH & HECHT, Inc. 


Wheel Builders Since 1888 
DAVENPORT, IOWA SPRINGFIELD, OHIO 


‘ A} ee 


Structural Features 
of Steel Wheels 


Due to well known characterist- 
ics of cast iron it is impossible 
to secure uniform adhesion or 
tightness of spokes in this type 
of wheel. Sounding the spokes 
in a wheel will reveal the loose 
ones. 


The locknut draws the spoke up_ 
so that the threads have a bear- 
ing on one side only. Spokes 
fastened in this manner tend to 
work loose in the hub. In this 
type of wheel the spokes are not 
fastened in the rim. 


Here the rivets in spokes are 
under shearing strain. Also fast- 
ening of spokes to rim in this 
type of wheel offers certain diffi- 
culties that are not easily met. 


CH & HECHT 


7 r act WHEELS 
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Conveying 
and Power 
Transmission 


ee 


We make all types of driving and 
conveying chains, and therefore, 
are free to recommend without 
prejudice the best one for the pur- 
pose. Our large stocks assure 
prompt shipment. Send for new 
General Catalog No. 500. 


| 
| 
: 
: 
, 
: 
| 


LL RRL <<< 


LINK-BELT COMPANY 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 
200 S. Belmont Ave., Indianapolis, Ind. 
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Unfailing, asking little and giving much, Carbide 
Gas light contributes its share 'to Christmas ‘cheer 


The Essence of Christmas Cheer 


"THE symbol of Christmas has ever been light. 


The Star in the East, the candles in the win- 
dows and the churches, the roaring fireplace, the 
tinselled tree, all proclaim that Light has come, 
and come in the time of greatest need. 


In the farm home is the great Christmas drama 
best rehearsed. It is closest to the stable and the 
manger, the flocks and fields. The stars are clear- 
er and closer overhead. Home—from far and 
wide, from college and office and factory—come 
the wise men, wise enough to know the true 
abode of Christmas. 


Happy are the engineers, and happy are we 
who have played our little parts in bringing to 


that home the materials of symbolic light. Happy 
is the home where the pilgrim returning is 
greeted with Carbide Gas light that fills every 
room with radiance of sun-like quality, that 
chases away the shadows, and in its truthful por- 
trayal of color and form, shines kindly on the 
faces and figures of hosts and guests. 


Like sunlight, Carbide Gas light is unobstru- 
sive, silent. It intrudes neither on the crackle of 
the embers during the quiet hour, nor on the 
reception of Christmas carols from a far city. 
Unfailing, asking little and giving much, Carbide 
Gas light contributes its share to Christmas cheer. 
Its makers extend to the agricultural engineering 
fraternity the warmest of Christmas greetings. 


Agricultural engineers are invited to write the Association for information, either general or 

specific, regarding Carbide Gas, its technical properties, installation data, and the con- 

ditions under which it affords the most desirable source of farm lighting and cooking. Car- 

bide Gas plants manufactured by members of the Association have been examined, tested and 
listed as standard by Underwriters’ Laboratories. 


Carbide Lighting & Equipment Association 
176 West Adams Street, Chicago, Illinois 
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HE U.S. Department of Agriculture finds 
an average cost of 70c to produceonebushel 
ef corn; $1.19 for wheat; 54c for oats. Farmers, 
who are making money nowadays, say stock-tight 
fences cut production costs by saving labor; making 
livestock pick the corn, save the storm wrecked grain, 


save crops ee harvesters—and, at the same 
e soil. 


time, fertilize 

“My farm produces 14 more per acre since stock-tight 
fences made i ossible for me to fertilize the soil,” writes 
J. W. Scott, of Jamestown, Ind. ‘Even the will miss 
some corn. Two men were husking 6 rows each. One got 44 


bushel, the other 34. Field not fenced, it could not be pas- 
tured. 10 bushels of corn dead waste in every 6 rows.” writes 


H. C. Grundy, Morrisonville, Il. 


RED BRAND FENCE 


‘*Galvannealed’’— Copper Bearing 


helps many thousands of farmers get bigger yields. D.W. Aesch- 
" i bacher, Fortuna, Mo., sowed 434 acres to clover, then turned 
" i Wa)ii| in 26 shoats to fatten. He mowed 5 loads for hay in June. 

Mt Pa milli Mowed again later and threshed out $66 in clover seed. Sold 
MMMM his shoats at $20.00 each. Extra profits, with little labor, all 

from 4% acres well fenced. 

RED BRAND FENCE is the kind that increases profits 
by decreasing costs, gg el year, for many years. RED 
BRAND FENCE ts longer 
than ordinary galvanized fence 
because of copper mixed in the 
steel. A heavier zinc coating ‘‘Gal- 
vannealed” on the outside re- 
sists rust better than any method 
ever used in making fence wire. 
Full length, picket-like stays and 

wavy strands help hold it straight 
and firm; can’t-slip knots hold it 
tight. This easy-to-erect, good- 
looking, hog - tight, bull - proof 
fence makes diversifying crops 
and stocks easier and cheaper. 
There is a good dealer near you who can show you 
this full gauge, honest weight RED 
BRAND FENCE. 
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esting booklets that tell how 0 others ‘ 
hone made ‘more money e- KEYSTONE STEEL & WIRE COMPANY 
> 9450 Industrial Street Peoria, Mlinois ' 
Farm paper adv 
rtisement 
all the leading nts like this, a 
farmers about the.” farm papers, ane tenn _ evidence that farm 
‘s ore and better fence. Yous. 7 he made from thie ating and profitable — have found 
Oo the Keys ¢ re invited 8 literat reading. 
Industrial St. "hee A Company, on ever to sévins inteliigestye u better Bay Ms 
’ » for farm fence ms. There is no: yn farm fencing prob : 
nected with iis ¢ ‘Obligation of any ki a 
ffer. y kind con- 


MEYSTONE STEEL & WIRE COMPANY | 
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Combining as it does, this 
surplus power with extreme 
simplicity ..... with long life 
..... with fuel, oil and up- 
keep costs that are unbeliev- 
ably low—there are sound 
reasons why the popularity of 
the John Deere Tractor for 
farm work has spread far and 
wide. 


In the hilly lands of New 
England, in the cotton and rice 
fields of the south, in the or- 
chards on the Pacific coast, in 
the corn and wheat sections of 
the middle west, the John 
Deere has proved its worth on 
farms. 


-MOLINE“TLL, 


THE TRADE MARK OF 
(MADE FAMOUS BY COOD 


AGRICULTURAL ENGINEERING -—- ADVERTISING SECTION 


When emergencies 


arise—when extra power 
beyond the normal require- 
ments is needed to carry on, 
there’s a big reserve available 
in the John Deere. 


A mere pull on the throttle 
and there is a surge of hidden 
power that comes to the front 
..... for use at drawbar or 
belt ..... whenever and 
wherever the need demands it. 


JOHN DEERE 


MOLINE, ILLINOIS 
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Here's a problem! Fit a red hot “Caterpillar” 
track-roller on a cold cast iron hub and shrink it 
so tight it will take over 30 tons pressure to 
drive it off again. How m ch heat will expand 
the roller enough? How much quenching will 
harden and shrink it tight enough? How short 
must the quench be to hold the toughness? 


That’s one of the jobs in the “Caterpillar” plants 
where heat-treated S, A. E. 1045 forged steel 
track rollers are made so hard on the rim that 


they defy dust and grit yet are tough enough in 
the core to absorb the shocks. 


AGRICULTURAL ENGINEERING — ADVERTISING SECTION 


TRACTOR 


“Caterpillar” Track Rollers 


we ™ picture at the left shows a 
“Caterpillar” track roller fresh 
from the furnace heat and given sec- 
onds of quenching that bas shrunk the 
roller en its cast iron hub. Only S.A.E. 
1045 forged steel goes into t.bese rollers 
and rigid physical testing of all 
“Caterpillar” steel assures its uniform- 
ity, toughness and bardness. 20 hours 
total furnace time—4 hours of which 
és under intense heat — refines the 
grain. Special “Caterpillar” machines 
keep the rim concentric with the core in 
machining, Special furnaces harden 
the steel so it fights abrasion. 


Rigid inspection of all “Caterpillar” steels, 
precision machining and special heat-treating 
furnaces in “Caterpillar” plants are behind the 
wear-resistive “Caterpillar” steels. That is why 
“Caterpillar” track rollers carry the “Caterpillar” 
thousands of miles over the roughest, toughest, 


dustiest, muddiest going that mother nature gives 
to man to lick. 


CATERPILLAR TRACTORCO. 
Executive Offices: San Leandro, California, U. 6. A. 
_ New York Offices: 50 Church Street 
Sales Offices and Factories: 
San Leandro, California - 


Peoria, Illinois 
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Machines with a reputation for steady, efficient per- 
formance and long life will usually be found equipped 


with Twin Disc clutches. 


PARTS STATIONS 

Boston (25), Muss.—Standard Auto Gear 
Co., 31 Columbia Road. 

Buffalo, N. Y.—Edward W. Rode, 45 A. 
Street. 

Cleveland—Ohio Engine Parts and Service 
Co. 1053 E. 61st St. 

Chicago—Motive Parts Co. of America, 
Ine., 2419 Indiana Avenue. 

Des Moines—Motive Parts Co. of America, 
Inc., 1204 W. Grand Avenue. 

Detroit—Whitney Brothers, 6464 Epworth 
Boulevard. 

Los Angeles—Coast Machinery Corporation, 
406 E. Third Street. oa 


New York City—John Reiner & Company, 
Inc., 309 Church St. 


Philadelphia, Pa.—Maerky Machine Works, 
240 Cherry St. 


Pittsburgh, Pa.—Motive Parts Co. of Pa., 
6314 Penn Avenue. 


Raleigh, N. C.—Motor & Equipment Co., 
215 E. Davie Street. 


San Francisco—F. Somers Peterson Co., 57 
California Street. 


Tampa, Fla.—Motive Parts Co. of Florida, 
Inc., 708 Twiggs Street. 


Tulsa, Okla.—Buda ‘Engine Serviee Co. of 


CU OS} 


._ % 
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AGRICULTURAL ENGINEERING — ADVERTISING SECTION 


A Part Of The Machine 


Every Twin Disc Clutch used in an agricultural 
machine is carefully engineered into place and 
is given adequate reserves, both of work and 
safety factors. 


Every part is made of the best material for the 
purpose, machined accurately to S. A. E. toler- 
ance limits. 


All parts are closely inspected and must con- 
form exactly to rigid standards before and after 
assembly. 


This construction assures dependable performance and 
makes the Twin Disc Clutch a highly efficient part of 


~every machine in which it isinstalled. Our experienced 


engineers will consult with you. Send your specifications. 


Twin Disc CLutcH COMPANY 


RACINE WISCONSIN 


“A real Treasure Chest of ‘English Undefiled.’ We 
commend it unreservedly.” —Review of Reviews 


“A valuable contribution to the cause of clarity and 
accurate word selection.” —Independent 


“Will be of constant use on the writing desk.” 
—American Mercury 


“.... Cannot be too highly praised.” —Forum 


MARCH’S 
THESAURUS DICTIONARY 


gives you complete mastery over the 
English Language. Finds instantly the 
right word to express your every thought, 
the exact word for your desired shade of 
meaning, and defines these words so that 
you know you are using them correctly. 
A thesaurus, plus a dictionary, with en- 
cyclopedic information on literature, his- 
tory, geography, etc. 1462 pages, 714 x 10”, 
on thin opaque paper. Bound in hand- 
some Buckram. 


Inspect at Our Risk 


this Treasure House of Words and Know- 
ledge. Send in the coupon below. Use the 
book for ten days. Then if you do not 
find it most useful and valuable, you 
simply need return it. 


Send on Approval Coupon 


HISTORICAL PUBLISHING CO., Dept. AE-12 
| 1884 Cherry St., Philadelphia, Pa. 


Please send me (postpaid in U. S. and Canada) the new 
Amplified Edition of March’s Thesaurus Dictionary. I 
will pay the postman $3.00 plus 12c postage and if I keep 
the book will pay you $2.00 per month for three months. 

If for any reason I do not wish to keep it I will return 
it in_ good condition within 10 days and you are to refund 
| my $3.12, whieh includes postage. 
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Louden Equipment — 


Sixty-one years of Louden leader- 
ship means the newest and best 
in barn equipment everv year— 
backed by the oldest reputation 
for dependability. 

One of the first Louden princi- 
ples is to avoid clumsy attach- 
mentsand cumbersome construc- 
tion.Thisinsuresgreater strength, 
more efficient operation, a higher 
degree of sanitation, less trouble. 


Louden automatic ventilation, 
the first automatic system, works 
perfectly all the time under every 
weather condition, without 
bother. Send for interesting Ven- 
tilation Book just off the press. 

Louden Steel Stalls and Stanchions 
give stabled cows real pasture comfort. 
Cows quickly stenehioned nd released. 
Louden Water Bowls pay for them- 
selves in a few weeks in extra milk. 
Cows get all the water they need while 
stanchioned. Louden Manure + aggre 
take out big loads easily, quickly, and 
end barn cleaning drudgery. 

Send for big catalog describing these 
and many otheritems of Louden Equip- 
ment—“Everything for the Barn. 


THE LOUDEN MACHINERY CO. 
(Established 1867) 
6923 Court Street, Fairfield, lowa 


Branches: —, Tatts, Se. Paul 
Los Angeles 


LOUDEN 


Oe Barn —— 


Reduce Operating Costs 
to Vanishing Point 


Our Rams utilize the force of falling water to lift 
water wherever wanted for house, farm, factory or 
small-town use. They cost practically nothing for 
upkeep—require no oil, fuel or attention. Our larger 
rams are suitable for truck garden irrigation. 

Wherever there’s a stream, spring or artesian well 
with a fall of at least three feet and a minimum 
flow of three gallons of water a minute, you can use 
our smallest size Ram, No. 10. 


Improved Air Feeder, attached to all Rams, fur- 
nishes sufficient air to operate a pneumatic pressure 
tank system, giving all the advantages of a city 


lem 


water supply. 


Our Double-Acting Ram will pump pure spring 
water, — an impure stream for power, without 
mixing the two kinds. 


Correspondence with Engineers 


invited. Catalog and prices 
gladly mailed on request. 


Rife Hydraulic Engine 
Manufacturing Co. 
9-R West St., New York., N.Y. 


Makers and Sellers of Rife Hydraulic 
Rams for Forty Years. 


AGRICULTURAL ENGINEERING — ADVERTISING SECTION 
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Rife Hydraulic Engines 


OUUUNUUULAUUOOEHECNAUENNAENUUERUUAAUUENANGAERGAU NA MEERGLUNUUNE EAA eUe LA OUNatGAENLAOUUEAERAUEEEUOLELLESLIOMEALERMUUEEO HELO ULLURGUOOOUL ESTE OROOEEORREROERED ORDER ADEDNORERNON TENET EPTIN 


Professional Directory 


CLARK E. JACOBY ENGINEERING CO. 


Engineers 


Estimates, Valuations, Investigations, 
Plans, Surveys, Supervision of Construction 
ith Floor, Interstate Bldg., Kansas City, Mo. 
650 East Big Bend Bivd., St. Louis, Mo. 


. Mem. A.S.A.E. 


Reports, 


WENDELL P. MILLER 


Consulting Agricultural Engineer 
and Architect 


Drainage, Development and Management of Farms, 
Country Estates and Golf Courses 
85 East Gay Street, Columbus, Ohio 

Mem. A.S.A.E. 


THE LOUDEN MACHINERY CO. 


Sontetineel Engineering Service 

or Farmsteads and Country Estates 
Sittin development of country estates; complete plan- 
ning and equipping of farm rev Be ot ventilation, heating, 
plumbing and sanitation. Land drainage and landscape 


development. 
Fairfield, Iowa 
Member A.S.A.E. 


J. W. PINCUS 


Consulting Agriculturist 


Specialist in foreign market advice on increasing 
sales and introducing new lines of farm machinery. 
Room 1211, 26 Cortland Street, New York City 

Assoc. Mem. A.S.A.E. 


WANTED 


A Tractor Designer 
...An Implement Designer 


A prominent and successful implement manu- 
facturer of long experience, seeks the services 
of a mechanical engineer who is capable of 
supervising the designing and putting into pro- 
duction of a new tractor. He also seeks an 
agricultural implement designer, who is famil- 
iar with the requirements of the middle wes- 
tern states. 


To the men we select, we offer salaries in 
keeping with the requirements and an oppor- 
tunity limited only by their own capabilities 
and future performance. 


While our staff knows of this advertisement, 
it appears unsigned to save many fruitless 
interviews. Write us freely about ygurself in 
the detail and manner that you would expect 
if our positions were reversed. , ‘ 


Letters will be held in strictest confidence and 
personal interviews arranged at the earliest 
possible time. Address 


Agricultural Engineering 
Box No. 200 
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And NOW: :- 


the Horseless 
Farmers 


of America! 


N this page we are publishing the names of 200 

horseless farmers, men who have disposed of their 

last animal power and are successfully handling 
their farm work, from start to close of the year, by 
mechanical power alone — by MeCormick- Deering 
tractor power. 


The experience of these men has prompted them to 
cut loose completely from methods that have prevailed 
for generations. They are taking full advantage of the 
capacity, the economy, and the: wide range a useful- 
ness in mechanical power. They ride by  automnahile, 
haul by truck, use a small engine on the light jobs, 
and the tractor on field and heavy belt work. “They are 
pioneers — leaders —in the new age of power farming. 


Note the variety in this list as evidence of what can be 
done with tractor power. These 200 horseless farmers 


THE degree of success reached in 
the application of mechanical power 
to agriculture is evident in the fact 
that International Harvester has tabu- 
lated several hundred men who are 
farming entirely without horses. The 
text of a farm press announcement on 
the subject, listing the first 200 names, 
is reproduced here.— International 
Harvester Company of America, Inc. 


are an every-day working demonstration that whatever 
the type of farm, whatever its size, whatever the section 
or crop, the high-grade tractor provides the ail sufficient 
power to carry on every operation in every season. 


We want to make the roll call of McCormick-Deering 
horseless farmers as complete as possible and are 
adding new nemes to it every day. We hope the readers 
of this page will he'p us to buiid the list and keep it 
an accurate one. Many farmers whose main depend- 
ence is on tractor power still support two or three 
horses, using them at old jobs on'y a few days a year. 
These men do not quite belong, but as they sell their 
last horses to bene4t from the efficiency of MceCormick- 
Deering tractor power, they will qualify. We will enroll 
them as fast as we get the information and publish the 
names frem tire to time. It is an honor to be listed 
among the Horseless Farmers of America. 


First List of Horseless Farmers 


4; 


Name Address Actes Type of Farming Name Address Actes Type of Farming Name Address Acres) Type ot Farming Name Add: : 
a Ekvall and Giess Richmond, Tex. 900 Bure HE. Long Port Lavaca, Tex. 400 Cotton adress = Acren_ Type of Farming 
E. 3. Adams Crescent, Oxla. 80 Wheat,Hay,Corn LL ils Dtatford, Tex 270 Cotton, Potatoes TH. Lurker = Louise, Tex’ = 125 Row Crop 8 B 4 
C.F. Amison Hargull, Tex 240 General Eari Erbe Java, 3D 250 Wacat,Cora,Oats : EPs ros Ei Campo, Tex. 600 Rice 
Arthur Andersen Danevang, Tex. 60 Cotton, Corn F ‘either Steailia: Sesmaendue anu. 2) Cimon Joho DB senlepp pane, Tes, 205 Cotton, Corn 5 
of atwlle, Mich. : 
Pi tannic” Dawa bo Eton WB flames Mestvrt'5 B 359 General Baa amen Eeoseents Mich Canon Bry Pschettan “ieg Melon Ga 
tcteates, “Ts Came r a8 » Corn, F Cari Marty Oaxdale, Calf. 30 Orchard weap Tord r. 240 v i 
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“2 If you are already farming ty tractor power alone or if you know other men who are, please drop us a line about it}e- 


INTERNATIONAL HARVESTER COMPANY cite 
606 So. Michigan Ave. Of America 
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Chicago, Illinois 
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~and Advance-Rumely 
reputation is entrusted 


Pe _ my 


IMKEN Bearings are used in many requirements—these are some of the 
important points in the combine har- ‘Timken-Equipped” advantages. 
vester and Oil Pull tractor. 


Then, to preserve these qualities, is the ex- 
Like other prominent manufacturers of clusive combination of Timken tapered con- 
farm machinery, Advance-Rumely feels Struction, Timken POSITIVELY ALIGNED 
that nothing short of Timken superiority ROLLS, and Timken-made electric steel. 
will suffice. Greater load-carrying area, full The reputations of the world’s foremost 
thrust-radial capacity, safe sealing against manufacturers are safely entrusted to 
dirt, simplicity, low power and lubrication Timken. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


Oil Pull Tractor, manufactured by the Ad- Prairie Type Combine Thresher—Timken 
vance-Rumely Thresher Company, La Porte, Bearings front wheels, main wheels, 
Indiana— front wheels Timken-equipped. header wheels and fan drive idler. 


TIMKEN ir; B . 
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